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Presidential Address 

BY 

Sir Henry Roscoe, M.P., F.R.S., LL.D., D.C.L. 

The branch of the great subject of Hygiene with which we in this 
section have to deal, \iz., that of the relation in which it stands to 
the sciences of chemistry and physics, is one of primary importance and 
interest. Indee<l, taken in its most general sense, the relation of the 
science of health to chemistry and physics will be found to include 
almost all the varied subjects which come under the cognisance of this 
Congress, for all vital processes are regulated by chemical and physical 
laws, and physiology may be defined as the chemistry and physics of the 
animal body. Hence the preservation of a normal condition, or of health, 
being dependant upon these laws, it is clear that our Section is the most 
important of all, for it is by obeying chemical and physical laws that 
health is maintained, whilst by neglecting to follow them we court 
disease and death. 

But whilst as chemists and physicists we may claim credit for 
laying the foundations of the edifice of Hygienic Science, we gladly 
admit that portions of the building have been raise<l by other hands, and 
heartily do we welcome the successful efforts which the biologist, the 
physician, the engineer, and the statesman have made to help us to 
complete the building up of a condition of things by which the amount 
of preventible disease is reduced to its possible minimum, and that of 
health and well-being increased to the maximum possible under the 
necessary circumstances of our lives. 

As to the progress which during the last half century has been 
made towards the attainment of this end — ^he who runs may read. 
Those who can carry their minds back 50 years will be free to confess that 
at that time, whether in England or abroad, the principles of Sanitary 
Science were recognised only by a very few men of light and leading, 
and that any attempt to carry out these principles were, indeed, few and 
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ilHgion, of 
lis .jispK wiTP of the 
leu of Ihe fact now 
iiiipif ssed on the public 
of ilisi'jisc if coa- 



fni Jith\ u Fift> ifu': 

tile (M ifn will li leal I; 

cnilost rtn(l\aguest ileMnptinu Wp tlw 

uot onl\ pioveil bejoiid iloiibt, bnt sMoiig 

miDtl tlint both water und luilk an. lettil< 

t(«uinat«d evpn Mw (w sliglitlv with mfwtioHH mftt«<n»l 

In tliosf dH>'- ' pump water was bflw'ipd in k uliolesoine if 
onl> It wtis cojI ond jmikling and ^ntir fiom a soiiicf now ic»o^ni'«<l 
BS dangfroiisl> impiiri wat pivfeiipd to tlu pur nrtitle whith came 
Irom a distance lu Ihp < ily inaiu'? Now thi. sanifan authoiit\ (1om« 
all doubtful wells, sud muntcipHlUieH incur vast eipi use in bnnging 
home to t^ery om a. puie supply uf thi-* nm*-ity of life Still uiueh 
iraiBinH yet lo be itune for aii alequalf. iiipph —espeiialh in nxml 
distntte where thi> \illagp pump im loo often llie aoli iiienuN of existence, 
and where that pimip is not mfrequi nlly m close pro's im it j to som-ces 
of dangeniu« impurilj Moreover, ei en when the supply is of goo<l 
ijuality, its quantil) often fails in dij siiisoiis trom hut of any iuipoimii- 
mg system of thi tlood waters ThsT 50 ytapR sir il our knowledge of 
thc§p mattcif- was limiteil is dut lo the la<-t lliiit in tho.se days ehemistfl 
were imable to dei ule whethei a water with haimkss or iJWJgi'rouM. The 
methodfl of unalvsia were thi u ei ude anil lusutticH nt anderen now, when, 
these methods ha^n been greatly iniiiroied the most exjiert aualystA 
may find tiiemfieE^efl in liHagreemtnti o» a m^ri chemical elimination, 
HI* to whethf 1 n given watei is fit to drink or nnt The di.scnKsion of 
thecH methoiLs of examination on Thui sila} iie\t miiy, I should hop<>, 
contnbutL to tht ihiulatiun of tliesL loul tful points 

Fifty jtiars sjnie no rne rudisMl that ih' existunee of eesspools 
under tlieir houses, of whiili thue weie then thousands in London, 
Was a KouivQ of danger tu the inhabitants The idea uf getting rid 
of and of utilising tostal mattei wan laid hold ot agen ago by nations, 
HUth as the Chinese, whoiu we in oiii wisilom term bsrbariune, whilst 
the civihae<l European waitcil till the muldle of the uineteeiitli century 
hefoieh6dis<.o\ercd lliat it he woidd iirewmL Iiw life he must remove 
from hiB ntighbourhooil the refuse whitli at companies that life. Bod 
eieu now, at ths end of th (entur>, he ii fui tioui haviug solveil the 
question of the bebt way ot ita removal, much less tJiat of its utilization. 
On WeilnestUy ne\l we shall ha^e an opjxMtunity of learning the 
Opinion of those loinpetent to gi\e it on tin much vexed questions of 
the chemioftl ami phisiuil principles insihed in the treatment of sewage; 
aad if we can lay down, even in oiilline, what those principles are, our 
seetiou will not have met in vain. 

Tlie question of idr pollution, wjiii'h will come on for discussion 
during our sittings, is a much more diliicult though an equally impoilont 
one. We can bring pure water into our hoiiaos by pipes, we can also 
take away the poUuteil wat*T by sewej^ we can see the fresh water 
running in, and we kuowi if our <li'ains are in order — an assumption it 
is true, aud perhaps a bold one — that our dii-ty water at least goes away 
froHl us. In the euce of the air, we caimot regulate the frt«h supply 
so easily ; nature, it is true, iloes nmcli for ils, indeed if she ilid uot, we 
ahoulil be badly off. We cuiinoi see iLe air, whelher |)urc or otherwise i 
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our sense of smell, may, if it be sensitive — which is again an assumption 
often incorrect — possibly tell us that something is wrong, though it by 
no means follows that an odourless air is pure and healthy; but to 
ascertain how far the air is impure, and to express it in figures wns, 
so far as concerns many of the most important of these impuritieis, 
impossible 50 years ago, and is only now beginning to be understood. 
But even were we able to <letect the presence in the air of the spor(»s 
of the as yet undetected influenza microbe we should be far from having 
a means of fi-eeing the air from it. By filtration through cotton wool, 
air can be obtained practically free from microbic life as well as from 
dust particles and fog, but such air filtration can only be adopted in a very 
limited niunber of cases, and is altogether useless for general purposes. 
One of these few instances is that of the House of Commons, where a 
system of air filtration has been successfidly adopted, by which the air 
of the debating chamber has been preserved perfectly free from fc^ as 
well as from microbic life if the <loors are kept closed. 

The discussion on town fogs and their prevention, which is to be 
introduced by Dr. Russell, will enable us at any rate to form an idea of 
the causes and possible mode of preventing these serious drawbacks to a 
city life. A scientific inquiry, if it does not at once succeed in finding 
a cure for the evil may, at least, i)oint the way to prevention, and I shall 
be 8urprise<l if we do not find that the ultimate panacea will consist in 
using gaseous fuel and the elec^tric light. 

Another source of air pollution, more easy to grapple with, lies in the 
esca^je of deleterious gases from chemical works and other manufactories. 
The removal of many causes of such pollution has been satisfactorily 
accomplished in this country under what are known as the Alkali Acts, 
or more properly the Noxious Vapours Acts. Thanks to the care with 
which these Acts have been worked both by the Government inspectors 
and the manufacturers themsehes, the serious complaints which arose 
of nuisance due to the escape of acid and other noxious vapours are now 
no longer heard ; and not only has the public been the gainer by the 
stoppage of the escapes which formerly occurred, but the manufacturers 
themselves have also benefited, inasmuch as they have had their atten- 
tion directed to improvements in their processes which have proved 
remunerative. 

The great smoke question is one upon which I hope some light 
will be thrown by the discussion which will take place during our 
meeting. . Much, doubtless, can be done in preventing the output of 
smoke from factories anil other places in which large quantities of coal 
are burni, but, after all, the smoky atmosphei-e of our towns is caused 
chiefly by the thousands of domestic fires, and at once to alter these so 
as to prevent smoke, or to insist upon gaseous fuel being generally used 
instead of coal, is to expect the impossible. 

I have said that the foundation of hygienic progress is to be sought 
in the application of chemical and physical principles. This is true not 
only of the matters of every day experience to which I have already 
referred, biit also of the most recent and astounding discoveries, showing 
the dependence of the health of the community on the actions of microbic 
lile. Thm Pasteur and his pupils have proved that these actions on tlie 



10 



A'cfWon V. 



host or IkmIv ivccivitig tlie microbes rb giipsts, are to Iw attri)nitPil Tatber 
to definite chemit^al proilui-tM foiiuptl by tlie li\-iog inicro-oi'ganisms thnu 
to the organisms themselvps. For just as in tlie, well-known instance of 
the vinous fermentation, the prodriets of the action of the yeast plant 
on sugar are alcohol, (rarbonie avid, and subsidiary compoimds, so 
each definite micro-organism — euch, for example, bs that peculiar 
to diphtheritia — engenders cortjiin active chemical principles which are 
c)ipabl(> of effecting serious or fatal changes, characleriKtic of this disease, 
witliin the animal body. Hence the ultimate causes of epidemic disease 
rest upon ii chemical basis, and as wc find in a simple chemical an anti- 
dote for poisoning by any of the commoner chemical poisons, so it woidd 
ap[>ear that an antidote for hydrophobia, for example, is to be found 
in the complicated chemical protlucts of the life of the micro-coccua 
fharact<^ristic of this disease. How these antidotes — except in the most 
simple caseH, such as acid and alkali and the like — act is as yet 
unknown. We do, however, know that the growth and life functions 
of this yeast plant are stopped in presence of an eseeaa of the poison, 
alcohol, which it secretes, and this fact may help us to explain, to some 
extent, the protective action exerted liy the diemical poison developci 
by many pathogenic micro-organisms. The ehicidation of this subject, 
all-important for the health of the community ns well as of the 
individual, is one of the most pressing scientific needs of the day. 
To isolate the various chemical products, to study their actions, both 
chemically and pathologically, is a necessary step towanis the attain- 
ment of the end which we all have in Tiew, vig., tlie prevention and 
cure of diseastt. Hence, it will Ix! wimitted by nil, that whilst llie 
determination of the morphological characters of micro-organic life is 
an essential preliminar)', it is to the examination of the life-functions 
of the organism, and especially to those connected with the production 
of its peculiar chemical poison, that we must look for the complete 
solution of the problem; and therefore it is in the lalfomtory of the 
chemist, and by the application of chemical and physical methods of 
research that progress in these matters will, in the coming time, be 
made. So again, I say that the foundationa of hygienic progress are 
to lie sought in the application of the principles of chemistry and 

An<l now, gentlemen, I know that all well-wishers to this progiess, 
whether English members or the foreign guests who have honoured the 
Congress by their presence, will rejoice to learn that we in England, 
■letermined no longer to lag behind our continental friends, are about to 
establish a N'ational Institute of Preventive Medicine, in which not only 
researches of the kind I have alluded to can Iw satisfactorily carried 
out, but where instruction in the numerous special branches of science, 
upon which the health of the nation depends, can be given. Those 
who have interested themselves in this movement feel that it is no less 
than a national disgrace, that whilst almost every other civilised nation 
has establisheil an institute of the kind in its miilst, we in England 
should stand alone inactive and supine. We lielieve that the necessity 
for such a national institute only reijuircs to l>e made gencrnlly known 
to be universally acknowledged, and we feel conii<leni that now huvinf; 
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obtained the first step towards the attainment of our object, viz., recog- 
nition under license of the Board of Trade, the Council of the Institute 
will only have to ask in order to obtain the considerable amount of 
pecuniary support necessary for carrying on the work of the institute 
on a scale worthy of the country. This support must come wholly 
from private sources ; for our Government, unlike that of many 
countries, as yet holds aloof from supporting institutes of this kind 
however necessary they may be to the general well-being of the country. 
The time may not be far distant when different views will prevail, and 
when Parliament will consider it one of its first and most binding duties 
to support by Imperial grant an institution whose sole aim is that of 
increasing our knowledge of the conditions upon which the health 
of the nation ultimately dei)ends, and of diffusing that knowledge widely 
throughout the laud. 



A vote of thanks was accorded to Sir Henry Roscoe on the motion 
of Dr. Russell, seconded by Professor Odling. 






On Town Fogs and their Effects. 

BY 

Dr. W. J. Russell, F.R.S. 
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tJntil 1880 the formation of fog was looked upon as arising simply 
from the separation of liquid water, probably in the form of hollow 
vesicles, from an atmosphere saturated with aqueous vapour; but in that 
year Aitken showed that the determining cause of the separating out of 
liquid water, and consequent formation of fog, was dust present in the 
air. He pointed out that a change of state, a gas passing to a liquid or 
a liquid to a solid, always occurred at what he terms a " free surface " ; 
that as long as a molecule of liquid water is surrounded by like molecules 
(and the same with gaseous water) we do not know at what temperature, 
or whether at any temperature, they would change their state ; but if in 
contact with a solid, then — at the surfjice where they meet — ^the change 
will occur. If the solid be ice it may become liquid ; or the liquid may 
become solid ; and the same kind of action occurs when the liquid is in 
contact with its own vapour. In fact, what we call the freezing and boiling 
points of a body are the temperatures at which these changes take place 
at such free surfaces. The dust always present in the atmosphere offers 
this free surface to the gaseous water, and thus induces its condensation. 
This specilie action of dust varies very considerably, — first with regard 
to its composition, and second with regard to the size and abundance 
of the particles present. Sulphur burnt in the air is a most active fog 
producer ; so is salt. Many hygroscopic bodies form nuclei Imving so 
great an affinity for water that they can cause its condensation from 
an unsaturated atmosphere. At the same time non-hygroscopic bodies, 
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"Hill (w inngiiPMs hh 1 miiny othei-s, nri- powerful t'og-prvMlncprs : po 
iloiibt thru iu.ti\ it) may iu piirt !»■ attriliiitwl Ij> their heing gowl rtulioliii's 
of heut, and thus by Iw^coiriing eooleil, induciiig iHmdcnsiition. Mr. 
Ailken aim) showwl that thi? prodiK^ts wE t-oinbustiou, even when tlie 
combustion is perfect, «re powerful fog pi-odneers, — ii fuel which hart im 
importjint bearing on the pi'odiiction of liiwn fogs. One other point in 
th( sp 1 i.penniPHl« I cannot oiuit mentioniug ; it is thp cxt'epilinglv 
uiiiiuti' auionnt of matter (aipflble of indutiug fog. In his first Bories of 
oxpenmentH, Mr. Aitkcn fihowed that tJb of n grain of iron wire, 
however often it was heiited, eTolve<I on eiiuh heating sufficient dust tjri cansp 
H \-isible fog ; and afterwards, with etill morp dRliente nppiiriitus, thiit go'ivir 
of a grain of eitlier iron or copper when Ireiited in the same way gavp a 
simjlnr I'esult ; and from these hist exppriincnts he infers that even 
TUBBOii g™" of cither wire, if only slightly bfinted, would yield siifBcient 
nnclpt to caiise a visible amount of fog. It is of much importnupe and 
interest, seeing how small a iiiuuitity of diwt is requir(>d for the pro- 
dnction of fog, to know titat even this »mHll amount may be filtered out 
of tbtJ air by passing it through cotton wool, and that un air mar Ihiia he 
obtaine<l in which a fog cannot be produced. Mr. Aitkeii's description 
of such an atniosphore is at first most alluring ; for be sjiys tliat if thpro 
wiia no diiHt in tho air there would Iw no fogs, no mists, anil probnbly no 
rain ; hut he goes on to state that when the ntmospjien- lipcame, burilened 
with aupcrsjiturated vaponr, it would uoiu-ert evei-ythiug on tho surface 
of the eai'th into a condenser, every blade of grass and every branch of a 
ti'pc wonld drip with uioistui'e deposited by the passing air, oiu- dresses 
would become wet and dripping, and umbreHas useless ; but our miseries 
woidd not end here, for the insider of our houses would become wet, tho 
walla and every objeet in the room would nm down with moisture. I 
tliiuk if we picture to ouTBclves this state of things we may be tiuinkfiil 
that there is dust — and fog. Dust in its finer forms is invisible to us, 
but aa its delicate pwticles become Itwled with moisture, it Ixicomes a 
fine niiat, which in dense il the number of purticiea are many. But if 
the duMt particles are fewer, the amount of aijueous vapour remaining 
the same, each particle will ]iave a larger amount of eoudenseil moistiire 
to carry, and will give rise to a more eoarBiJ-grained fog ; the moisture, or 
aonie of it, will he more feebly attached to ila nuclei, producing then 
what is koowu as a wet fog , whereas at least one most imporlaut fact 
in the production of a drj tog it the ■itrong nifinity between the nuclei 
and the coudenseil lapour As mo'-t of jou are no doubt aware, Mr. 
Aitken has imputed a most mgeniouh methitd for counting the number 
of dust particles m air, ami has obtamed most interesting and valuable 
results. I ciui ouh lULntion hfn that soniL of these results deal with 
the elearnees of air in relation to the nuuilwi of dusl particles pfp-sent ; 
ami other results show how little tffect raiu has in diminishing the 
amount of thefimr dust lu air Towns ob\ioiialy supply duBt of all 
kinds, and therefore offer e\ery iiiduciinent for fogs to form, and aomn 
at least of the^t dust particles ndl be capable of causing tho con- 
densation of moisture even from an atmosphere which is not saturated 
with jMjueouB vapour This tondensation of muisttire is a verj' complete 
pi-oce-sw for reniOMug jU kuids oi impiuitu>. from the air. Floating 
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particles are free surfaces, and, becoming weighted by the moisture they 
condense, tend to sink ; even the gaseous impurities in the air will be 
dissolved and carried down by the moisture present. Experimerxt 
confirms this, for it has been proved how correctly the impurities of an 
air can be ascertained by det<Tmining th<i composition of dew, even if 
this be artificially and locally formed. It is of importance to note that 
even the purely gaseous emanations from our towns cannot pass away 
when a fog exists, as is shown by the accumidation of carbonic acid 
which takes place during a fog. Taking four volumes in 10,000 
volumes as the normal amount of carbonic acid in London air, some 
years ago I found that it increased in the case of a dense fog to as much 
as 14*1 volumes, and often to double the normal amount, which must 
represent a very serious accumulation of the general impurities in the 
air, 

A fog in this way becomes a useful indicator of the relative purity 
of the atmosphere in which it forms. If pure aqueous vapour be 
condensed it gives a white mist — a country fog, a se^ fog — and a white 
light seen through it is not converted into a red light ; but in town fogs 
the whiteness of pure mist disappears and becomes dark, in some cases 
almost black, in colour, the change l)eing produced by the foreign 
mattets floating in the air. By far the most abundant colouring matters 
of our town fogs are the products generated by the imperfect combustion 
of coal, but in addition to these bodies, many others must obviously find 
their way into the air over a town ; especially will there be dust from 
the universal grinding and pounding going on in street-traffic and many 
mechanical operations, from the general disintegration of substances and 
the decomposition of perishable materials, all of which will add something 
to the air, and will become an integral part of the fog. However, 
although it is often said that a town fog is so dense that it may be cut 
with a knife, still it is difficult to condense so much of it that it can be 
subjected to a searching chemical analysis. In 1885 by washing foggy 
air I was able to determine the amount of sulphates and chlorides 
present, and — as indicators of organic matter — ^the quantity of carbon and 
nitrogen in the fog. The results showed strikingly how largely the 
amounts of organic matter and of ammonia salts in the air varied with 
the weather. No case of dense fog occiu'red when the experiments were 
being made, but the mean of several experiments clearly showed that in 
foggy weather the amount of organic matter was double as much as 
existed in the air in merely dull weather, and that the amount of 
sulphates and chlorides increased under like conditions, but not to the 
same extent. Fog may, however, be made to give its own account of 
its constituents ; for we have only to collect and analyse the deposit 
which it leaves to learn what its more stable constituents are. We have 
to thank the air analysis committee of the Manchester Field Natiu*alists* 
Society for the most complete analysis of such a deposit which has yet 
been made. The deposit analysed occurreil during the last fortnight in 
Febrmay of this year, 1891, and was obtained from the previously 
washed glass roof of the plant houses at Kew, and from Messrs. Veitch's 
onrehid houses at Chelsea. At Kew 20 square yards of roof yielded 
iK) grammes of deposit. At Chelsea the same area gave 40 grammes. 



SeetioH K 



wliieh ri'pi-esciits 22 lljs. ta the not 
the cuiiipoHitioii o£ these ileposits ii 



■ or six tons li) Ihf »«|iu 

«S t'olloWB I 



Carbon . - . . 

Hjdro-cttrboiiB ... 

Or^uic bases [pyriiliuts, &i'.) 

Snlphuria acid (SUa) 

irydrochloricHcldcHCI) 

AinmoDia - - 

Metallic iron niiil mn^etii: oxide of ii'<m 

Mineral niAtter (ahiefly silicu aod ferric oxidi;) 

Water, not detenniniJd (sny ditfertupe) 



These analyses giv"e, I believe for the first tiuie, & definite aoecjimt of 
thfi uompoaition of fog deposits. Soot and diist reiiderwl sticky and 
eohereut by hyilrocarboiis are by fur the principal constituents, but I 
should like to give you the striking description which Professor 
Thiselton Dyer has sent uie of the deposit collected at Kew. Ha 
MHya " it was like a brown paint, it would not wash off with water and 
" <wuld only !m> sfTHped off with a knife. It thickly coated aU the 
" leaves of the evergreens, anil upon what have not yet been shed it 
" still rfUiaiuH." Ill the alwve analyt^is it in curious to note the large 
anionnt of metallic iron anil magnetic oxide of in>n. The details with 
reg>ir<I to these very interesting analyses we shall hear from a member 
of the MaiiclieHter Committee, and I will oidy ask you to note how 
large a proportion of these deposits arises from the imperfect combustion 
of I'oal, AVe also learn from the Manchester Committee some interest- 
ing facts with regani to fog deposits which occurred last winter in their 
city. The dept^it which was collected from aucnba leaves contained as 
much as 6 to per cent, of snlphnric acid, and 5 to 7 per cent, of 
hydrochloric acid, mostly of course in a state of combination, but the 
deposit was, they say, " actually acid to thp taste." Moreover, three 
dayfl' fog deposited per square mile of surface, iii by no means the worst 
part of Manchester, 1 J cwts. of sulphuric acid, and even as far ont of the 
city as Owens College, on the same area, over lci\t. of acid and 13 cwts, 
of blacks. 

There is still one other point cliaracteristic of town fogs to be 
noted; it Ls their jjersistency in an atmosphere considerably above the 
dew point. A country fog under such circumstances at once pusses 
away ; a toivn fog npiwrently does not do so. There seem to me to be 
two reasons for this ; one is that the moisture is protected, and its 
evaporation to a large extent hindered, by the presence of oily matter ; 
and secondly, that when the moisture has really gone, the soot and dust 
remain to produce a haze. The great distances to which fogs will 
travel is also remarkable, for they have on many occasions been traced 
to a distance of at least 25 to 35 miles from London, and I believe X 
might say to 50 miles. 

I have so far discnssed the production and composition of 
town fogs; and liei'oi-e cousideriug their effects, would say a word 
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on the question of whether in London they are increasing in frequence 
and density. A complete and accurate record of fogs in London 
is not kept; several stations are required, and a correct method of 
registering the density and of distinguishing the difference between 
haze and fog is necessary, but fortunately there is a fair approxima- 
tion to this complete registration of London fogs published by the 
Meteorological Office in their daily reports. The observations are 
made every morning at Brixton and every afternoon at Victoria Street ; 
and, from a paper by Mr. Brodie on " Some remarkable features in the 
winter of 1890-91 " published in the journal of the Royal Meteoro- 
logical Society, I learn that the number of fogs thus registered as 
having occurreil each winter since 1870 is as follows : — Winter being 
represented by the months, December, January, and February, I have 
di\Hde<l these 20 years into four groups or five years each — 

Between 1870-1875 - - - 93 fogs occurred. 

1875-1880 - - - 119 

1880-1885 - - - 131 

„ 1885-1890 - - - 156 „ 

It appears, then, that during the last 20 years there has been a 
steady increase in the number of winter fogs. I am not aware of any 
data to prove whether the density of these fogs has increased, but it is 
probable that the increase in number of fogs largely depends upon an 
increase of atmospheric impurity, and on the conversion of haze and 
mist into obvious fog ; and as the great colouring matter of fog arises 
from the combustion of coal, I have drawn up the following table from 
information which has been kindly furnished to me by Mr. G. Livesey 
and Mr. T. B. Scott, of the Coal Exchange. It gives the amount 
of coal really consumed annually in London, but does not include the 
coal used by the different gas companies. 

Coal consumed in London. 
(That used by Gas Companies deducted). 



>> 



»> 



» 



» 





Year. 


Tons. 






1875 • 


4,882,233 






1876 


4,988,280 






1877 - 


4,143,909 






1878 


4,973,147 






1879 - 


5,833,891 






1880 


5,334,823 






1881 - 


5,598,281 






1882 


5,343,974 






1883 - 


5,872,310 






1884 


5,669,281 






1885 - 


6,026,063 






1886 


6,096,732 






1887 - 


6,231,956 






1888 


6,463,498 






1889 


6,390,850 





For the first five years the amount given in the table is rather too 
high, as the quantity used by the surburban gas companies could not be 
ascertained and deducted. The quantities apply to what is known as 
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Seetion V. 



the Loudon ilisti'ict, an area with (in nviTuge radius of 15 miles iinu id 
LoniluD, Tlie toblc shows au absoluUi itiereasB fluriug llie.lmsl, 15 ytMir« 
uf two tuillioii tolls gF coni, tliat ix, liulf as innrh upan is now Imritt hh 
WHslninit in IH7ft. 

Sii|>|>osiiig imly 1 jwr (.-ent. of sulpfiiir in this Inst yearly amount is 
ooiivePted into sulphuric apitl (Hg SO^) »ik1 pttsswl into thi' air, it \votild 
gii'c 195,720 tons of this lu-id. Thp flvf ywira' nteragex of wnittr fogs 
^ivH a sttswly inCT<?us*e, but obviouHly the imubni m natli wintei will 
vwy uiufh with the atmosplwriu- (xmilitions , for mstsiiL*, lust winter 
wtis rpuiiirkalily favonrable for the development uf fog, lor again 
taking the figures of the last 2U yearn, the uveroge niuulier of da^f. of 
fog dming the winter is 25, but tnst winter the tictiiul unuiber wu" 50. 
A form, of fog well tennovl " liigh fog" now lreqnentl\ ollhi* in 
Loudon. The lights in a street during tlii> foini oi fog are of ten as 
visible iw (m a ulflar night, but nbove hiings u fog bo deiiKe that the 
darkness of night prevailn during the day. This paitit-iilui' form of fog 
appeary to have become mueh more frequent of kte years ; in fui* it is 
doubtful whether in former times it e\'er ocL'iirred. The immediate 
cause of this new form of fog is dilHoult to explain. 

The general atmosplaerie conilitions which induce fog are h etill and 
moist nir and a high barometer — a stjbte of tlie air most usiial under 
auticyclonic eowlitions. The iminediaH' dfl^rniining cause, bowe\-er, of 
a fog is usually a sudden and considerable fall of temperature. Mr. Bixxlie 
also points out that last winter wii«s a time of calms ; the )>ereentiige of 
such days on the ayerago for the iuHt 20 yetmi i.i S'7, but last winter the 
number was 22 ; emphatieally, he says, it was an aiitieyulonic winter. 

London has alwayij been thti head-quarters of town fogs, but uow 
all the lurge towns appear to be imitating it iu tliis rcj^pect. This is 
what we must expeet, for an incfeusf! of population means an increase of 
combustion uf coal, and that means a pouring into the atmosphere of 
more and more earbon, hydrocarlKina and sulphuric acid ; in dry and 
windy weather all thtwe bodies luay Iw seatterwl so as not Ui produce 
appreciable effects, but lot Ilie air he still, or even approach a state of 
aqueous saturation and then, an wl has). seen, e\erv partitle of dust and 
dirt becomes a centre for moiaturt to dLposit on, and we hliidl have a fog 
inipriaoning all impurities and nfferuig them lo lus f or jnlialation. To 
burii coal so that only products of compltte Lombiistion mai escupe is a 
problem of much <bflleulty and is eomparatneh rarely done Certainly 
the domestic Jireplace doe^ not do it, but, on the contrary, is the 
principal cause of the dark eolour of our fogs Many manufacturers, 
however, liberally contribute to pro<lu(.e the same <. ffett 

I tui'u now from the constitution and produUion of fog, to note some 
of the efiects it pi-oduceS. Firht, with regard to health ; details on this 
point I leave to those who are more able to describe them than I, but I 
have a few words to aay \rith regard to the effect of London fogs on the 
death-rate in general. Tliere are many people who feel so strongly the 
unpleasantness of tog that it induces thein to magnify its resulta and 
make extniortUnary statements with i-eganl to the mortality it producex. 
It has even by some been likened iu deadliuess to the Great Plague of 
London uiid to other great epiitemicH. To asuertiiiu how far such ^-iews 
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were correct I studied the Kegistrar-Generars reports for the times of 
fogs, and expressed his results by the curves drawn on a series of 
diagrams.* I selected times of fog, viz., the winters of 1879-80, 1889-90, 
and 1890-91, and represented graphically the temperature, the amount of 
fog, and the death-rate for each day. The results are, I think, worthy 
of careful study. The first thing learned from these diagrams is that 
by far the greater number of fogs occur when there is a great fall of 
temperature ; this is closely followed after a few days by a great increase 
in the death-rate ; how much of this increase is to be attributed to the 
fog and how much to the fall in temperature may be difficult to 
determine. We have evidence that when fogs occur without fall of 
temperature, they do not appear to be followe<l by any remarkable 
increase of death-rate, for on December 15th 1889 there was a dense fog 
and the temperature was even above the average, and under these 
conditions the death-rate remained far below the average ; on 
December 13th and 14th in the same year again there is a dense fog 
and average temperatiu*e, and only an average death-rate, and the same 
thing happened on February 4th in 1890, when, notwithstanding a dense 
fog, the death-rate remained remarkably low; and last winter on 
November 13th and 14th there was again a dense fog, a high temperature, 
and an average death-rate. With these four exceptions, depression of 
temperature goes with fog. There is no case of depression of temperatiu'e 
not followed bv increase of death-rate. 

That many people suffer much, both physically and mentally from 
the effects of fog there can be no doubt ; but as far as I can interpret 
these returns of the Registrar-Q-eneral, they do not confirm the popular 
impression that fog is a deadly scourge ; at the same time it is beyond 
doubt that an atmosphere charged with soot, dust, and empyreumatic 
products is an unwholesome atmosphere to breathe ; though I think that 
the principal cause of the great increase of mortality when fogs occur 
is attributable rather to the sudden fall of temperature which usually 
accompanies fog than to the fog itself. 

So many toxic effects are now traced to the action direct or indirect 
of bacteria, that it is satisfactory to learn from the experiments of 
Dr. Percy Frankland that fogs do not tend to concentrate and nurture 
them ; for he found there were remarkably few bacteria in London air 
during a time of fog. 

The deleterious action of town fogs on plants is more marked 
and more easy to investigate than its effects on animals. Nursery- 
men have long known from experience that a town fog will penetrate 
even their heated greenhouses, and will with certainty kill many of 
their plants, especially their orchids, tomatos, and in fact most tender 
and soft-wooded plants. But on this point I cannot do better 
than quote what the Director of Kew Gardens, Professor Thiselton 
Dyer, says in a letter to me : — " With regard to plants under glass the 
" effect of fog is of two kinds, i. By diminishing light. This checks 



* The diagrams here referred to were exhibited at the Congress. 
i p. 1838. ® 
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" tniUNpirutiou. Tlu; pluiits iirc thercfort! in thi- (^ouililiwii of lii?iiig 
" overwntfi-ett, and n WfiU-known conHcquMice of lhis is lo iiuvkt> them 
" shed their Iwivpb wholesale. Many vnluftblc xilmitK which ought to bo 
" well furnished with foliage become perfectly bare and it is impossible 
" ever i^ain to recover tnem into sightly spwiiiiena. ii. The toxic 
" iniJuenw of thp fog. This is luoat striking. It is illustrnleil in the 
" most forcible way by thi' enelosed memoniuiium.* I nttiibnte it in the 
" main lo Hulphuroiis acid though T amnot help suspecting that some 
" bydro-wirhon may also have something to do with it. The toxic 
" effect varies from one plant lo another, some arc scarcely injured 
" others are practically killed." He adds, " I hope you wiU he able to 
" arouse some interest in this horrible plague. If the visitation of last 
" year is annually repeated it must in time make idl refined liorticultm'p 
" impossible in thu vicinity of London." I append to tins paper the 
very interesting and important report from Mr. W. Watson to which 
Professor Dyer refers. This fog action on plants is so clearly marked 
and 80 deadly that it has, I am happy to say, led the Horticultural 
Society, aided by a grant from the Royal Society, to undertnke a 
scientific investigation of the matter. Plants are so nmch more easily 
dealt with than people — all the circumstances of thfir attack by the fog 
and ite immediate results are so much more easily noteii and Iraeed — that 
the investigation has already yieldeil important resulb*, and we siioll, I 
hope, hear from Professor Oliver, who is devoting himself specially to the 
investigation, some account of his latent results. A marked and admitte<l 
difference between town and country fogs is, that while a eoimtry fog is 
harmless in a greenhouse, a town fog will produce must destructive 
results. 

There is still another action of town fogs and one which I believe 
is of the greatest iniportiinee. I mean its power of absorbing light. 
This power of abstracting light depends princiiHilly ou the amount of 
coal products which the fog contains. The slower vibrating red rays 
can struggle through a fog which is absolutely impervious to the more 
refrangible ones. Even a mist but slightly tinged with smoke is opaque 
to the blue rays and this screens us from their action ; but, as Altken has 
lately shown, the heat i-ays can pass through readily. This opacity of 
town fog to light is, I believe, one of its most serious and deti-imental 
characters ; animals can no more thrive in semi-darkness than can plants, 
and important as the red rays may be, still it is undoubtedly the blue 
rays which are most active in producing the principal chemical changes 
going on around us. Experiments lately made have strongly impressed 
me with the wonderful activity which light confers on a mixture of air 
and moisture. Oxidations which in dulness and darkness are impossible, 
are easily and rapidly effected by aid of a gleam of sunshine, or even by 
a bright diffused light. It is not possible, I believe, for people ia remain 
healthy where this source of chemical activity is cut off or even seriously 
diminished. In addition to the loss of physical energy, menhd depression 
is induced by the absence of light ; the whole tone of the system becomes 



' Vide Appuudix to this paper. 



On Town Fogs and their Effects, 



19 



lowered and may tall a prey to actionis which under brighter conditions 
it would have been able to resist. 

There is another action of light which is potent for good. I mean 
its destructive action on many forms of bacteria. Professor Koch at the 
hust meeting of this Congress pointed out how his tubercle bacilli are 
killed by even a short exposure to sunlight, and it is now well establisheil 
how inimical light is to the growth and development of most kinds of 
bacteria. I wish I could show you in some perspicuous way the 
enormous power which town fog has of absorbing light, and bring 
forcibly before you the great difPerence which exists between the amount 
of light which reaches the inhabitants and buildings of a town as com- 
pared with the amount on an equal Urea free from smoke. A simple* 
actinometer is much requiretl, and I hope the want will soon be supplied ; 
but at present the only records bearing on this point are the observations 
of direct sunshine made at various stations by the Meteorological Society 
and the Meteorological Office with the Campbell- Stokes instrument, and 
some interesting observations by Mr. H. Baffles on the distance at which 
objects were visible during a London winter. First with regard to the 
sunshine experiments. One station is sitmvted in the heart of the city, 
in Bunhill Bow, and it is of much interest to compare the amount of 
sunshine there with, lirst the amount in the immediate neighbourhood of 
London, where we are not beyond the effect of town fogs, viz., at 
Greenwich on one side and at Kew on the other, and also with a place not 
far from London which is beyond the influence of its smoke, viz., Aspley 
Guise, near Woburn. I have also noted the results obtained at 
Eastbourne, which is about as far distant from London as Aspley Guise, 
but in the opposite direction, and is one of the sunniest places in 
England. 

Hours of Sunshine during the year 1890. 



Month. 


Bunhill 
Row. 


Greenwich. 


Kew. 


Aspley 
Guise. 


Eastbourne 


January 

February - - - 

March 

April - - - 

May - - - 

June - - - 

July - 

August - - - 

September 

October - - - 

November 

December 


29-9 

42-4 

71-3 

127-4 

215-7 

128-0 

134-1 

164-0 

131-6 

89-6 

23-4 

0-1 


44-0 

62-8 

90-8 

141-5 

223-9 

125-2 

120-6 

153-1 

153-2 

96-9 

40-8 

2-4 


56-0 

57'8 

109-3 

144-8 

223-9 

141-4 

139-9 

182-5 

169-5 

121-6 

57-6 

0-3 


57-3 

70-5 

110-4 

137-3 

214-3 

119-1 

141-3 

189-5 

166-1 

135-6 

64-7 

13-4 


56-9 
106-5 
133-5 
1701 
267-9 
165-3 
185-6 
200-2 
207-4 
125-3 
66-9 
38-0 


TotAl - 


1157-5 


1255-2 


1404-6 


1419-5 


1723-6 



Taking the totals of last year, the table shows that the hours of 
sunshine registered at Bunhill Row was 1158, at Greenwich 1255, at 
Kew 1405, at Aspley Guise 1420, and at Eastbourne 1724. But for 
our present purpose we must compare the amounts of sunshine at these 
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places during th« wiuter mouths, November, Dcoeiuber, JiiDiiury, and 
FebruHry, anil we find thiit at Buuliill Bow there were 95 ■ 5, Greenwich 
150, Kew 171-7, Aspley Guise, 205 • 9 imd Ht Eastbourne 268-3 
hours of suushine ; that is, if Aspley Guise l>e taken as giving the 
normal proportion, Buhbill Bow received only half its due amount, and 
at Eastbourne thfre was nearly three times na much sunshine as in the 
city. Now, on uomparlug the two other periods of four months which 
are comparatively free from fogs, the amount of eunshiue is far more 
nearly equal at all stations. 



— 


*»!" p™"™"- 


Kew. 


ffl? 




March till June 
July till Octobef 


519-3 


581-4 619--1 
523-S 1 r.13-5 


581-1 

fisa-s 


736-8 
718-9 



Mr. Rattles, during the winter of I8a7-SS, which it shoidd be noted 
was remarkably free from E(^, made a series of obseriations of the 
distances to which he could see from Primrose Hill, and found that 
looking south on the 15Z c-onsecutive days from November to March, 
only on 78 days could he see a quarter of a mile, and only ou S3 days 
could lie see to the same ili.ttance in a south-westerly direction. This 
conveys a good idea of the opacity of our London atmosphere. 

We attempt to compensate for the darkness which fogw cause by 
the use of artificial light, and I have again to thank my friend 
Mr. Livesey for the information he has given me with regard to the 
extra quantity of gas burnt in London during a day of fog. He tells 
me that if a dense fog coverwl the whole of London and lasti^i all ilay, 
the additional amount of gas consumed would be 30 million cubic feetj 
hut since so extensive a fog as this probably never exists and certainly 
never last^i all day, the actual amount consumed may he coiTectly 
reckoned at 25 million cubic feet ; and, if the cost of this be calculated 
at 2«. 6rf. per 1,000 cubic feet, which is rather below than above the 
actual cost, it amoimts to 3,125/. But after all it is not the single days 
of dense fog that measure the extra amount and cost of artificial light 
useil on account of fog ; it is rather the continually occurring dull days 
and local transitory fogs which demand an extra supply of gas ; and 
this is often 5 to 15 million cubic feet in a day, and gives a totid by the 
end of the winter which is very considerable. As a standard of com- 
parison I should state that the total consumption of gas in the London 
district in a day of 24 hours during the depth of winter is 140 million 
cubic feet. 

Such then is an imperfect outline of the chief featui-es and 
effectsof town fogs ; and now, what is to be said with reganl to the 
possibility of getting rid of such fogs ? This question, it seems to me, 
resolves itself into this ; fogs cannot be prevented fi-om forming over 
towns ; there are, and probably ever will be, special inducements in the 
way of dust particles and products of combustion for fogs to form ; but 
whether they must always be dark in colour and loaded with soot and 
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tarry matter is another question. The answer involves not only chemical 
but also social considerations. "With reganl to the first, my answer is, 
that as long as coal is burnt you will have dense fogs ; grates, kitcheners, 
furnaces may be, and probably will be, much improved and fires may be 
stoked in a better way, but that the improvements will be so great that 
all imperfect combustion will ceiise I think is improbable. If this be so, 
there is only one other alternative, as long as coal is our source of heat, 
and it is to alter our form of fuel, to adopt gas and coke ; the soot and 
tarry matters will be then done away with. The question of sulphuric 
acid in the air would remain, but om* fogs would at least be white. There 
is still the social part of the question, which is not without serious 
difficulty, namely, — How to induce or to compel people to give up the 
use of coal ? At the present day it would not be possible to do as it is 
recorded was done in the reign of Edward I. — try, condemn, and execute 
a man for burning coal in the city of London. 



Appendix. 

The Effects of Fog on Plants grown in the Houses at Kew, 

By W, Watson, 
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The heavy fogs experienced in the last two or three winters injured 
many plants in the houses at Kew. "When thick fog occurred almost 
daily, the injury it did to many plants amounted practically to destruction. 
The leaves fell off, the growing point withered, and in some cases such 
as Begonias and Acanthaxls, the stems also were affected. Flowers as a 
rule fell off as they opened or whilst in bud. Almost all flowers which 
expanded were less in size than when there was no fog. The flower- 
buds of PhalcRnopsiSy Angrcecum, some Begonias, Camellias, &c., changed 
colour and fell off as if they had been dipped in hot water. 

In the Palm House bushels of healthy -looking leaves which had 
fallen from the plants were gathered almost every morning. Plants 
which appeared to be perfectly healthy, when shaken would drop almost 
every leaf. Herbaceous plants suffered most ; e.g., Begonias, Poinsettias, 
Bourvardias, Acanthads, &c. Some herbaceous plants, however, did not 
suffer at all, nor were their flowers injured, as, for instance Cyclamen, 
Primula, Hyacinth, &c. Many hard-wooded plants lost their leaves and 
were otherwise damaged, viz., Boronias, some Heaths, Grevilleas, 
Acacias, &c. Protca ctynaroides, a Cape plant with large laurel-like 
leaves, was much injured in the Temperate House (min. temp. 40°), 
the leaves turning black as though scalded. The same species, however, 
in another house where the atmosphere is drier and the temperature a 
few degrees higher, was scarcely affected by fog. 

As a rule, the plants that were in active growth suffered most. 
Monocotyledonous plants and ferns for the most part were not 
appreciably affected by the fogs ; the injury they suffered, especially 
last winter, being clearly due to low temperature. The effect of fog on 
flowers at Kew is remarkable. G^eperally white flowers are destroyed^ 
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liut there ure Homi' notiililf exfe|jtions. vim., Miudavallia fovaretms, 
Qdonlaglosgitm crupum, nod somn Attgrteeumx amongst orcbidi*, imd 
liimins, wliito cyclanien, white byacinthH, while chiysonthemums, &.c. 

The green leavus of PoimeCtia pulcherrima all fell off, whilst the 
rt-<l ones (bracts) romaineil, as also lUd the flowers. All CiilftntheB of 
whatever colour lost their flowers. The bulla of the white-flowered 
Angracwn tesquepedale turned black us if boiled, whilst those of 
A. eburneum, also white flowered, were not injured and developed 
properly, Thejte two plants are grown in the same house, nodnr identical 
conditions, and they come into bloom about the same time. 

The conditions most conducive to re^t from growth, vib., a low 
tejuperatuTG and a moderately dry atmosphere, together with diminished 
light — unavoidable in foggy weather — ^wem proved at Kew to be the 
safest for all plnnts during the prevalence of heavy fogs. 



The Air of Large Towns ; Methods of Analysis. 



;. Habtog on behalf of the Air-analysis Committee of tile Mnnchcster 
Field Naturalists' Society, (Dr. Bailey, Dr. J. B. Cohbn, 
Mr. Philip Hartog, and Dr. Tatham.) 



A general ami systematic investigation is being made of tho 
composition of the air of Manchester in the different parts of the city. 
Special attention is being paid to the following points : (a) The 
differences of composition in the air of thinly and of ilensely populated 
areas ; (6) the relation between atmospheric impurity and prevalent 
sickness and mortality i (n) tho extent to which smoke and noJcious 
vapours are due to factories and to dwelling -housea respectively ; (of) the 
characterof the air during the prev^ence of fog; (e) the relative amount 
of light in different districta. 

The following paper contains a brief account of the preliminary 
results which have been obtained. 

It was decided first of all to deal with the presence of sulphurous 
acid in the air, for the following reasons : — 1. Sulphurous acid, and tho 
sulphuric acid to which it gives rise by oxidation, are dLitinctly harmful, 
even in small quantities, both to animals and the higher plants. It 
seems probable that the effects of town fog arc largely due to the excess 
of sulphurous acid which it contains. 2. We know definitely that the 
sulphurous acid of the air arises wholly and solely from the combustion 
of coal, which contains from 1 to 2 per cent, of snlphur. It is a 
pollution especially characteristic of our gre^it cities, and is, in our 
opinion, a pollution which properly directed efforts may abolish. 3. The 
subject is one which has scarcely been touched by previous observers, 
owing to the difficulties of estimating sulphurous acid when it is largely 



The Air of Large Townt i Methods of Analytis. 



diluted with other gaees, as in the atmosphere. We describe here f 
simple and accurate method which we hare devised for its estimation. 




The apparatus u-ied eoosiBts of three parts— A, a long glass tube 
about half an inch m diameter, open at both ends, which is fixed 
horizontally bo a« to project into the open air j B, a glass tower about 
30 ins, high and IJ ins. in diameter, open at the top, and drawn out 
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into a fine Jot iit the lioIWin, Two siilp liibps are fixed to tlii' tower, one 
iicac tlie bottom and the otlior on tlii^ oppositP side naor the top. The 
tower is fiUeil to wittiiii oup iueii of the upper Hidf tube witli glftss 
beiids, and into the open top a tap-funnel is iuserte<l through a tightly 
fitting cork. The lower siile tidie is attacheil to the horinontul tubej 
the upper one hy menusi of wide iuiiin-nibber tubing, to h combined 
meter and aspirator C This is an oniiuary wet-meter converted into an 
aspirator by attaching toothml wheals to the revolving drum and driving 
the wherfH by means of a wire coni piissing over a pulley and 
carrying a weight. A series of dials registers the volume in hnndredUiB 
of a cubic foot. The method of eondncting the pspi?riinent is as 
follows; — Aliout 250 c.c. of a solution of hydrogen peroxide- in water, 
(containing abont one milligram of active oxygen in each cubic centimetre, 
is poured into the lap-funnel, from which it is ttllowc<l to drop ont« 
(he glaa^ hwids at the rate of alwut one ilrop a second. The liquid 
pawps down am! out at the lower end of the tube through the jst, and 
fails into a flask placeii below. A drop of liquid which permanently 
fillh the jet Meals it effectually from the entrance of air from the ijiterior 
ot the room. After running through, the liquid is poured Itack into tho 
funnel The weight being wound up, the volimie indicated on the dial 
lb run! off, and the drum set in motion. With a cohimu of beads of about 
20 ins, and a weight of about 10 lbs., twenty cnbic feet can be aspirated 
in an hour. Once started, the apparatus needs no further supervision 
until either the weight has reached tho ground or the solution o( 
liydrogen peroxide has run out of the funnel. The periofl required for 
this is rcailily determined, so that no time is lost in looking after the 
apparatus. A preliminary experiment made with an artificial atmosphere 
containing a known volnme of sulphur dioxide, and a check tube with 
hydrogen peroxide inserted between the tower ami the nspirutor gave 
good results, and sufficiently proved the trustworthiness of the apparatus. 
DctcnninfttiouH have been ina<le simultaneously at the Owens College 
and at the Manchester Town Hall. The volume of air analysed has 
varied from one to three cubic metres. The resulfci arc given in 
milligrams per cubic metre : — 
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The results show considerable variation in the amount of sulphur 
dioxide present in the atmosphere: The lowest result was obtained on 
March 6th, after two days' strong wind. The highest results were 
obtained on February 18th, 24th, and 27th, and on all these days there 
was a considerable amount of fog. The determinations made 
simultaneously at the Owens College and at the Town Hall show an 
excess of sulphur dioxide in the centre of the town. 

Analyses of snow on successive days showed that during a three 
days' fog rather more than 1^ cwt. of sulphuric acid per square mile was 
deposited in the centre of the town; at an outlying station 1 cwt. of 
sulphuric acid and 13 cwt. of blacks per square mile was carried down 
during the same time. 

The solid deposits on leaves of shrubs have also been analysed, and 
the results amply explain the difficulty experienced in growing plants 
and trees in towns. A series of observations on the clearness of the air, 
and on daylight intensity is also being made. 

The organic matter in the air is to be estimated by a modification 
of the method used by Tidy in water-analysis. The committee adopts 
Dr. Russell's plan of collecting the dust, &c. by sucking a known 
quantity of air through glass wool, but instead of subjecting this wool to 
a combustion in oxygen, it is treated by dilute permanganate of potash, 
which is titrated back first immediately and then again after the lapse 
of a few hours. 

An analysis was made of a deposit which was formed on plant- 
houses in London and supplied to the committee by the kindness of 
W. T. Thiselton Dyer, Esq., F.R.S., Director of Kew Gardens, and 
of Professor F. W. Oliver, of University College. It was found to 
contain : — 

Carbon - - - 

Hydrocarbons - - - - 

Organic bases . . • . 
Sulphuric acid - - 

Hydrochloric acid . . - 

Ammonia , - _ 

Metallic iron and magnetic oxide 
Other mineral matter, chiefly silica and 

ferric oxide - - - 31*24 „ 

Water (not determined) - - — 

The committee is working in concert with a committee of the 
Royal Horticultural Society in London ; and 'during the coming winter, 
with the aid of a grant from the Royal Society, experiments in 
Manchester and in the Metropolis will be carried on simultaneously. 
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DISCUSSION. 

Dr. C. Theodore Williains pointed out tbe diiHcnlty of determining 
how far the injnrions effects observed in times of fog were due to the fog 
iteolf, or to the oold itanally accompanying it. London fog was often 
fiital to people in a precarious state of health or suffering from advanced 
disease. With the majorily it was not bo, although it gave rise to various 
eomplainte that were not necesBarily fatal. Fog induced thirst, smarting 
of the eyes, headache, ooryza, bronchial catarrh, pharyngitis, bronchitiB, 
and occassionaliy piienmonia. A prolonged period of fog also cansed 
pallor and ani»mia in a certain number of persons. He had noted that 
during the quarter ending March 3lHt, 1891, which had been a very foggy 
one, the Registrar- General's returns showed the mortality under one 
year of life to be 2 " 1 per cert, above the average of 20 years, and that 
of people over 60 to be 9 ■ 5 per cent, above the average ; but the mortaliiiy 
of the popnlation between one and 60 years of age to be 2 ' 6 per cent. 
below the average, and this in spite of great cold and fog. Ho had 
obnerved cases of asthma in which the patient was benefited by a London 
fog, and even by the atmosphere of the Undergroand Eailway. 

Mr. Emeat Hart said that he was Hure that Dr. Williams did not 
mean to imply that his experience of a few subjects of a disease so 
capricious as asthma had any general value. To create or tolerate 
London fogs for the sake of a few asthmatics, would be to hnrn down the 
bonne for the sake of roasting the pig. The mortality of London during 
the previous great fogB had been as great as in a cholera aeason. He 
ennmerated a nnmber of examples of the methods by which smoke niight 
be diminished in private houses ; the latter were the main sources of 
smoke in towns, and they affected not only the purity of air, but the 
■ amonnt of light, so that all London, Manchester, Sheffield, Wolverhampton, 
and other large towns were now, during a large part of the year, gigantic 
cellar dwelling's. Ml'. Hart mentioned the legislation suggested by the 
Smoke Abatement Society and approved by many local authorities, as well 
as by a Committee of the House of Lords. 

Dr. Tripe (Hackney) agreed with Mr. Hart, In Hackney, as soon 
as the fogs set in, mortality increased, the effect of the fogs being to kiU 
off those who were snsceptible. Many asthmatics received quite as much 
benefit from breathing hydrocarbons aR from a London fog. 

Dr. Edward Hanghton thonght that there was urgent need of 
legislation in relation to smoke abatement, and considered that a small 
house tax should be imposed upon those who neglected to use grates of a 
proper construction. He rcj^arded as aufficient the change recommended 
90 years ago by Count Rumford, Tiz., the anbstitution as far as possible 
of closed grates for open ones, as the latter waste six-sevenths of the heat 
that is generated, besides loading the atmosphere with snlphnrons acid 
and unoonsumed carbon, 'The pnblin mnst take the matter into their 
own bands and demand that t.hoir representatives shonld work for th» 
reform. 

Professor P. W. Oliver (Kew Gardens) drew attention to the 
nature and extent of the injuries cansed by fog to vegetation, and gave 
an account of some experiments on this subject carried out under the 



The Air of Large Towns : Methods of Analysis, 27 

auspices of the Scientific Committee of the Royal Horticultural Society. 
He alluded in some detail to the action of sulphurous acid on vegetable 
protoplasm. In conclusion he referred to the work of the Manchester 
committee, and expressed the conviction that similar systematic records 
should be kept of the varying constitution of the London atmosphere. 

Mr. Fridgen Teale, speaking of domestic smoke as the result 
of imperfect combustion, said that this could be in a great measure 
reduced by adopting in our fireplaces principles of construction now well 
understood, but violated in a large proportion of the grates produced 
by makers. Goal must be burned in as hot a grate as possible, viz., 
fire-brick, and the air should be admitted on the surface of the coal not 
through it, coal being burned in so larf je a mass as is consistent with the 
size of the room to be warmed. 

Professor K. B. Lelunann (Wiirzburg), sagte :-~Wir haben weniger 
Russ in unserer Stadtluft, aber unter schwefliger Saure leiden auch wir 
in Deutschland. Ich erlaube mir an die interessanten Untersuchungen 
zu erinnem, welche Sendtner auf Yeranlassung von Pettenkofer unter- 
nommen hat. Dieselben ergaben ausser der Bestatigung einer Reihe der 
heute gehorten hochinteressanten Thatsaohen, dass namentlich auch 
Statuen aus Marmor und Bronce stark unter schwefliger Saure leiden 
und dass letztere keine Patina ansetzen, sondem nur schwarz und rauh 
werden. Diese Thatsache ist fiir Kunststadte nicht ohne Bedeutung, 
wenn natiirlich von weit geringerer als die hygienische. Letztere wurdo 
von Ogata und L. Pfeifibr im Laboratorium von Pettenkofer sorgfaltig 
durch Thierversuche studiert. 

Mr. B. H. Thwaite (Liverpool) said that several years' experience 
had satisfied him that the cause of the black and noxious fogs of large 
towns was the presence in the atmosphere of the volatile hydrocarbons 
and the sulphurous acid resulting from the imperfect combustion of 
bituminous fuel. '^Phe presence of these constituents, by interference with 
the solar heat and light, produced the lowering of temperature and the 
reduction of chemical effect of the solar rays in regard to organic life. 
He suggested for the metropolis ihe conveying of gas under high pressure 
from the coal districts in steel tubes ; the London County Council to 
supply such gas to the inhabitants at a reasonable price, and thus 
to initiate successful municipal procedure in the provinces. 

Mr. Hargfreaves Raffles advocated the collection and comparison 
of statistics relating to town fogs from all large cities. 

Tbe following Resolution was moved by the President, and seconded 
by Mr. Ernest Hart : — 

*' That the Section of Chemistry and Physics in relation to 
Hygiene requests the President of the Local Q-overnment Board 
and the Home Secretary to take into consideration whether 
legislative measures cannot be adopted to lessen the amount of 
smoke produced from dwelling houses, and thus to diminish the 
intensity and mitigate the evil effects of town fogs.' 
This resolution was carried unanimously. 
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The Means at our disposal for Preventing the Emisaon of Smoke 
from Factories and from Dwelling Houses. 



lEfj E. Fletciibk, F.I.t."., Ap., H.M.'c Oliief Iiis|H'ct-or under the 
Alknli, Ac. Workfi Rpgiilation Ait. 



TliP eompkintH tliat hnvi- heen nastni agninnt thp black sraoke 
jiing from the eombwstion of coal are not of ywtenlay. Newly 
centnriPB ngn therp wss it cry in London that such a 
s nol. tn lie pndiircHl, nnil n royiil pdict was iiasup(I hy 
King Edwtini II, in thp year 1316 that winl-hnrning sfaonli) cpasp, 
nnit tlint if any self-wiUpd pitiKen sLoulil coiktinne tho olmoxionR practice, 
and still contiiminnt^? the air with that foul vapour, his house should be 
pulle<l down altout his ears, 

This pereinptory order for a time sufficed to stop the objectiontible 
practice of burning umoky coal, lint how loug its effect lasted it is 
difficult to determine. It would appear that the increasing stMrcity of 
wood, and the eKcelleney of coal as a fuel, forced the hitter again into 
use in Rpit« of king and commons, for, in later times, we find Parliament 
petitioning the King to issue an edict to stop the burning of coid, which 
had again come into use. Smoke, however, seems to have held its own 
in spite of all attempts at repression, although fresh efforts were 
continually made in that direction. 

In the year 1829 a spIm-I eommittep of the House of Commons wji.-i 
appointed to inquire into tlie effect of the smoke from factory chimneys 
on the public health ; and, in 1843, another committee was ap|M>inted to 
consider the " means and cspediency of preventing the nuisance of 
smoke." No definite result is recordetl. 

Teii years later a deterininerl step wiis taken by Lonl Palmeratou, 
then Prime Minister. He introduced a Bill making it penal to allow 
black smoke to issue from any factory chimney within the metropolis or 
from any steam vessel plying on the Thames above London Bridge. The 
fines imposeil were heavy and enmnlutive. The Act is that of 1853 
(16 & 17 Vict. c. 128). 

In 1856 this was followed by an amending Act extending the 
prohibition of wmoke to all steam vessels plying below Loudon Bridge 
as far as the Nore, and including Imkehouses and certain factories which 
had been kept out of the former Act. 

A marked l)euetit was at once felt from the operation of these Acts. 
Steamlioats on the Thames had been accustomed to vomit out hupe 
volumes of smoke wholly out of proportion to their size, and factory 
chimneys in the eastern districts of Lonilon had filled the air witli 
blackness. Now all was changed; these chimneys seemed to keep 
perpetual holiday, though, indeed, the tires Iwncath them were never 
brighter, while Old Father Thames passeil on his way under clearer air. 
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and the gardens at the Temple and elsewhere on his banks rejoiced in 
flowers and shrubs hitherto impossible in the smoke-laden atmosphere. 

The air of London was relieve<l of nearly all the smoke of factory 
chimneys by the operation of these Acts ; but the smoke from dwelling- 
houses remained. In the foggy weather of winter the great evils arising 
from this latter source are so painfully brought to the knowledge 
of every Londoner that he is unconscious of the relief he has gained by 
the operation of Lord Palmerston's Factory Smoke Acts. 

The administration of the Acts is placed in the hands of the Metrp- 
politan Police, under the control of the Home Office. In this, London 
is distinguished from other parts of the country. Generally, the admini- 
stration of the smoke clauses of the Health Act of 1 875 are in the hands 
of the magistrates or other local sanitary authority ; and, as these are 
often the principal offenders, it is not surprising that excuses are found 
for allowing the law to remain in abeyance. 

The black smoke which rises from a coal fire consists of the volatile 
matter which is given off under the influence of heat and yet has escaped 
combustion. When combustion is complete no visible smoke is dis- 
charged ; the escaping gas consists then only of carbonic acid and 
vapour of water or steam, together with some sulphm*ous acid resulting 
from the burning of the sulphur pyrites in the coal. 

Visible smoke is the result of an imperfect combustion. The 
gaseous matter set free when coal is heated consists of various com- 
pounds of hydrogen and carbon ; when these are burned with a quantity 
of air insufficient to inflame the whole, the hydrogen only is burnt, while 
the carbon remains in the form of the black matter or soot with which 
we are too familiar. This black residue is made apparent also when the 
combustion is rendered incomplete by deficiency of heat, even if there is 
a sufficiency of air or oxygen — as may be shown by introducing a piece 
of stout copper wire into the flame of a clear-burning wax candle. The 
cold wire diminishes the temperature of the flame, and, rendering the 
combustion incomplete, causes the formation of soot, part of which is 
deposited on the cold wire and part rises in smoke from the top of the 
flame. Or, again, combustion may be rendered incomplete if sufficient 
time be not allowed for the due mixing of the combustible gas with the 
air. There must be intimate mixture, so as to promote contact between 
the air and every particle of the gas to be burned. 

There are, then, three conditions to be observed in order to effect 
the complete combustion of the gaseous mixture given off from strongly 
heated coal : — First, there must be sufficient air ; second, the air must be 
mixed with the gas ; third, this mixture must be raised to the temperature 
of ignition. 

It may be necessary to dwell briefly on this last head, and to observe 
that the temperature of ignition varies with different substances. The 
temperature at which sulphur will ignite is much below that at which 
carbon will burn. Pure hydrogen also will ignite at a lower temperature 
than is necessary for hydrocarbons. These and the other gases which 
form the mixture given off on heating a bituminous coal require a heat 
approaching that of whiteness to ignite them. 
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Now it' tlirtii- Llii'ff I ■(Hit lit ions for the L'omliuatiou <ii iioiil gtis be jill 
ijlison-«l the burning will !«■ effwti'd, but if tUi' obsor^Ttiidf of iiiiy one 
of tbL-m bo omitlril complete igoition will not take plncn. 

It may be said that in most furuace fires the lirst eondition ia 
fullilled, eJJcept ut the time wheii fresh fuel is put on. When a bitumi- 
nous eottl 13 thrown onto a hot fire « large volume of gas is suddenly 
generated ; this fills for a time tbe draught passages, so that just when an 
iuci'eased supply of air is ueeddl less air than usual finds access to 
the fire. 

A very iiommon cause of failure arises from a iiuu -observance of 
the second condition necessary to complete combustion. The air, 
though admitted both above and below the fire, never mixes with the 
gaies thrown off from it, but passes with them in parallel struums till 
they reach a place where- the temperature is so low that ignition is no 
longer possible. 

In the fui'uoees of steam boilers a very eommon cause of failure in 
combustion is the non-observance of tho third condition. The gases 
rising from the fire, and mixed perhaps with the air needed for burning 
them, are in many cases hurried from the immediate ueighbourLuod of 
the fire, where alone a sufficiently high temperature b found, to the 
boiler fines, whei'e, deprived of their heat, all combustion is impossible. 
This is especially the case in a so-ealled haystack boiler, often used ou 
river steamboats, and very commonly on the Clyde. There the fuel 
gases rising from the fire are at once led through eold tubes surrounded 
by water. In such a case combustion, if commenced, is stopped and 
rendered impossible from want of heat, and the uubui'nt gases laden with 
soot pass on to the chimney. 

Of the fuel used in manufactui'ing operations about two-thirds is 
employed for raising steam. It is necessary, therefore, in considering the 
problem of smoke prevention to direct special attention to the construc- 
tion of the fui'naces of steam boilers. The three conditions already 
shown to be necessary to complete combustion must be observed, and, 
beyond these, it is necessary to avoid as far as possible the admission of 
an excess of air if the maximum duty of the fuel is to bo realised. 

When a furnace is fed by hand the operations of stoking must 
necessarily be intermittent, ajid consequently the due propoi'tion between 
the fuel and the air cannot be constjiutly maintained. The necessity 
also of opening the fii'e-door is a constant source of logs, in that an 
excess of cold air is drawn in which tends to cool the boiler. There is 
evidently then a danger, ou the one hand, of supplying too little air aiid 
so causingthc formation of black smoke, or on the other hand of supplyiug 
too much and so causing a loss of heat. 

In order to ascertttin the general compositiou of fuel gases passing 
as smoke up factory chimneys I made a series of experiments in IHKH, 
anaJysing the gases from furnaces in Newcastle and in Lancashire, where 
different kinds of coal were used. The annexed table shows the i-esults 
of the analyses. It wiU be seen tliat in all cases but one there was !i 
very lai^e excess of air, even when black smoke was emitted. Thi.' 
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exception was where gaseous fuel was used ; here the balance was very 
nearly maintained, neither ogygen nor combustible gases being in 
excess. 

In order to avoid the evils inherent to hand-stoking, to render the 
supply of coal more constant, and to keep the fire in a more uniform 
condition, many meclianical appliances liave been adopte<l. In some of 
these the coal is continually thrown or sprinkled on to the fire in small 
(juantities, in others it is pushed in at the front and worked liack by 
movement of the bars till the clinkers are discharged under the bridge. 
A great many patt^nts have been taken out for tlie various modifications 
of these machin(\s, and for methods of conducting the combustion of coal 
in furnaces economically without the [iroduction of smoke. Some of 
these appliances are expensive to erect, and some have proved very 
expensive in use, the cost of maintenance being excessive, while some, on 
the other hand, effect a saving of lal>our and of fuel. In order, therefore, 
to ascertain the relative merits of all the various appliances offered with 
a view to economise fuel, and to prevent the discharge of smoke, a 
co-oi>erative manufacturers' association* has been formed for testing 
practically all the principal smoke-preventing appliances found in general 
use, reporting on their first cost, the cost for repairs, and the comsump- 
tion of fuel in proportion both to the work done and to the amount of 
boiler space provided. When this report is published it will afford a 
valuable guide to all those maimfacturers who desire to prevent the dis- 
charge of black smoke from their chinmeys and to obtain the utmost 
efliciency from their boilers and from the fuel they consume. 

One metho<l now largely employed for effecting the complete com- 
bustion of fuel, and for preventing the discharge of black smoke, is that 
of converting the coal into gas and employing it in the furnace in place 
of solid fuel. This is done by burning tln^ coal in a gas-pro<lucer. A 
limited portion of air only is admitted, so that th(^ fue is carried off as 
a gas consisting of a mixture of cai'bon monoxide and hvdrocarbons. If 
steam is admitted, it is decomposed by the incandescent carbon, in 
this operation of gas praluction al)Out one-third the heat of the fuel is 
lost at the pro<lucer, and unless some corresponding advantage sufficient 
to compensate for this expenditure can be gained, the process is not 
economical. In many cases, convenience of application and the oppor- 
tunity of saving in regenerators some of the heat justify the initial 
loss ; in great measiu-e it may also be recouped by so treating the gas as 
to separate the tar and ammonia formed in its generation. Where this 
is done, or where in any other way the employment of gas can be made 
economical, its use as a fuel is greatly to be desire<l as a means of 
preventing the emission of black smoke. Its use is particularly to be 
recommended in furnace fires, where a reducing atmosphere is needed, 
as in iron -heating furnaces. In such cases the gas may be made largely 
to consist of carbon monoxide and hydrogen ; these, being kept in 



♦ The Secretary of the Association is Mr. Fred. Scott, 44, John Dulton Street, 
Manchester. 
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88 Serlion /'. 

excess of llie uir Kupplinl for LiiiiiltimtiiJii, will nffunl u n-iliK'iiig ntmo- 
Bphcre ill till' furnaoe, tuid will hum ns it psciiihti (iIIht tlu'()iif;li tho 
(I'lor or the cliiiiiiiey witli n M(iiokele«s tJtime. 

It may be (M>iiiiileutl} asMprt^il that liv tlip olt.ienjiiit'p of tlip 
lirineiplps here laiil ilown, and hy the tuloptinn of apiiliaiieeM jlow in 
frwiueiit il»', tlip rconotninil Hue (if liitlimiiifiilH (wx! ii" fi flid muy 1» 
(ioiiiliict«^l witlioiil tliP ilim'lini^ of hlni-k siiioki>. 

Ifoute Smoif. — TIiiih fur ultention 1«ik liwii ilrRnn tii the jireven- 
tion of hlftcfc Bmokii from maniifacturiiig operations. In many of onr 
(leiiBely-peopleii cities, however, the huiiw ehiiniieyR contribute more lo 
the polhition of the uir than ilo thosi' of factory furnaces. 

Many attempts have l>wn made by intro<lucing elose xtovea or 
ino<lificati<inn of our fii-p-grates to prevent tliP emission of nmoke, but 
our jirefereiiue for the open lire, in which a tiaiuin}; coal is burnt, is so 
iletermined that it would ewm that smoke iei ineritahle. Sir Doiiglus 
Ufllton hart done good senico bi devifiing a form of open grate in which 
II supply of tiir is sn intr(nhu'ii! un tn iiisist greatly i" the combiislioii of 
the smoke that would otherwi-<e have i'(icui>eil. Still there ts suioke, 
and that, coming as it does from n thousaud chimoevH, forms a mighty 
eloud and an enormoua pollution of the atmosphere. One further 
BUggeation may, however, perhaiw he made, for at any rate largely 
iliniinishing this discharge of smokp whilti still retaining the open fire. 

Let a hoUair stove, bnruiiig coke i)r mithracite, be plaeed in the 
basement of the hnuse, and a copious sujiply of warm, hut not over- 
liE'atKd, air be thrown into the pn.ssagea and rooms*. This has the effeet 
of adiiing so mueh to llie general comfort of thi- house that the demand 
on the separate fires is greatly diminished, less eoal is burnt in thum, 
and leas smoke is therefore given off. Tlie air, before coming to the 
stove to be wai'med, should lie led through a large filti-r-sheet of cotton 
wool or other fibroiiB mutter, to collect the dust and smut. It is then 
not likely to convey the burnt or charrt^l smell which arises from the 
scorching of the amah pieces of flhro mid organic matter generally to be 
found floating in it. Ah every eliinmey from the open flivs is oarrj'ing 
up a large quantity of air, this air must he supplied to the house 
through some channel. I'siially this is done by the leakages at winilow 
or door, causing unpleasant draughts; or at night, when all is close ahut, 
this supply of air enters down tho unuseil chiiuneys, bringing the 
<lamp and cold air from oul*!ide into the beilrooins, and with it a strong 
and most -unwholesome siuell of soot. All these erils aiv nvoidwl by the 
admission of a copious stream of wai'ineii filtcrwl air into the Iioiiso 
through a channel properly provided for it. 

Tlie use of gas na » smokeless fuel is largely to be recommended as 
a u ans of d n s n^, the p o ti on f sn ok s m o ti ent fo 
cook Up h ^ ng of wate fo baths & jinnot m ulj ad 

qa i, n a so ts ftr^ x n led ae for hea {, o r -ooms e 

tl e gen ru an of I 1 ma nta n bj -en n o a s o 

A supply of h ap u an 1 ho a se as f le n I I n^ 

ho s t w op k fe< I o a o es n tl e 
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basement of houses, will, I think, be found the most effectual cure for 
the greiit plague of town srnioke. Where this system is adopted, the 
present open fires, to which wi» are so much attached, may remain, but 
their use will be greatly diminished, while our comfort both in and 
out of our houses will be largely increased. Seeing that by this system 
the carrying of coals a1)out the house, the removal of ashes, and the 
daily cleaning of fire-grates would be mucli lessoned, tlu^ use of gas as a 
fuel can be recommended for its economy as wi'll as for its cleanliness. 



DISCUSSION. 

The Mayor of Manchester (Alderman John Mark) said that 
there was now very much less smoke in Manchester than was the case 
some years ago. Many efforts had been made to improve matters, but 
improvement had been effected mainly in manufactories. The Manchester 
authorities had offered sj)ecial facilities to the inhabitanis to burn gas for 
heating purposes. 

Mr. Courtney (Chelsea) stated that he bad in use a band-fired 
furnace in which, by careful attention to the relative quantities of air and 
coal employed, no smoke was jiroduced; and invited members of the 
section to inspect it. 



Demonstration of the possibility of removing the Smoke of 
Fires from the Air of Towns and of using it for 

Disinfecting Sewers. 

BY 

Dr. Sheridan Deli^pine and Mr. Alfred B. Gomess. 



By means of a small quantity of water falling from a moderate 
height (a few feet) it is possil)le to produce a displacement of a large 
amount of air and to divert the smoke of a fire from a chimney into a 
system of pipes running in any direction. 

By a very simple combination of cliannels and chambers the most 
fluid parts of the sewage may be used for the purpose of displacing the 
smoke and causing it to mix with the sewage (wherever a proper fall 
can be obtaineil by taking advantage of a natural disposition of the 
ground, or by raising the sewage artificially). Any supply of water 
could also be used for the same pui-pose. 

A working model was shown by means of which the smoke of a 
fire could be carried by, and mixed with, water to any distance from 
and to any level below that of the fire. 



The following is a brief desfription of tlie apparatus as shown i 
mo<le1 form in the accomp»nying illustration. 




Sectional Vimv of Model. 
A stove G, in wluch tiirpentiiif is hiirut, serves i tl e --o r e of 
smoke, the stove chimney beinp; i'np[>e<l so lliat no »mok » e Cft|«" 
the oitiiiiary way. From tlie stove a di'swnilmg flue A, -on "< t K 

with tlie chimney Hml ending in a viiUe B, lewis to th se er Fie 
ohject of the valve is to prevent any regiii^ttation of sewe g ^b wl en 
the apparatus is not at work. A nnmber of jet pumps o \1 a e D 
are connected with the Une or \idve in siith a way tliat lar^e an o t 
of air can be displaced under low pi-essiire by a small amount of water. 
The water punipf used have been siMicially devised for this purjxwe by 
Dr. Sheri<lan Del^pine, and are based on the mode of action of 
intermittent siphons. The construction of the pump ia such that a fall 
of only a few inches of water is sufficient to ensure a rapid removal of 
the smoke-laden atmosphere, and the authors jioint oiit that the same 
water can be used again and again provided the difference in level 
between one set of piunps and the other is at least 4 ft, or 5 ft. Owing 
to the difference of level existing between the various [jarts of a system 
of sewers, it would be possible to use filterctl sewi^ as a source of 
power, and thus introduce at the same time into the sewage some of 
' disinfectant products contained in the smoke. In this 
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way decomposition of tho sewage would be rt^tarded, and its value as 
a manure would be increases I. 



..%- 



[Note. — The apparatus exhibited and reprenented dinj^rammatically above was 
only an experimental one, the object being to show the principle of the method as 
schematically as possible. E represents a ventilating shaft, and F an outlet (for the 
water charged with soot and other products) connected with a separating chamber, 
of which a series has to be used.] 



■<■> f 



Wednesday, 12 th August 1891. 
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The Prt»sident, Sir H. RoscoE, in the Chair. 
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The Chemioal Treatment of Sewage, with special reference tc 
the Treatment of the London Sewage.* 

BY 

A. Dlfre, Ph.D., F.R.S. 
^—^ — 

Sewage must, in the first place, be looked \\\fo\\ as a material to be 
got rill of without injury to the iK)pulation, ami \^'ith the minimum 
amount of nuisanw, without reference to any profit that might be 
derived from it. 

The solution of the problem as to which is the l)est method of 
sewage disiK)sal is so complicat(»<l, owing to the different conditions 
obtaining in different towns, that no general plan can, or should, be laid 
down, but each case must be treate<l on its own merits. 

Of two plans for the disiK)sid of sewage, l)oth equally effective, the 
cheaper shouhl be adopted. 

Chemical Treatment. — Many processes for the chemical treat- 
ment of sewage liave been brought forward ; but, excluding the proposed 
electrical treatment of sewage, which has not yet passed its period of 
probation, and the action of permanganate, of which more later, thev 
may all lie said to depend on the action of certain salts of alumina and 
iron, with or without the use of caustic lime. 

The main effect of such chemical treatment is the more or less 
complete clarification of sewage, together with the removal of a certain 
proportion, generally a small one, of matters held in solution. 

The character of the effluent, in some measure, depends on the 
condition of the sewage. Fresh sewage yields a lietter effluent than 
foul sewage ; consequent necessity of some further treatment. 

* This is the Abstract of a Paper which, owing to the Author's illness, could not 
be prepared for the Googress in full. 
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Sretioti V. 



LoNiioN Sewaoe. — Difficuitt/ of the Pntblem. — Excoshivi' volume 
of sewiigo to 1)P (lealt. witb. Sikp of nrra wlmncc it I'dineB, iiu<l consequent 
lt?ngth of sfWft's, Hint foulness of si'wflgo whiTi it tirriiTH at Ibe outfallu. 
System of London Scteeraffe, — OollcpttHg Rpwngt' proper nnd the rnin- 
WBt*r in one systom of w.'wers. Unsuitwliility of Innil in the rieighlxrtir- 
hooil-, for Kt^wagi'-fanning, ilistAUce from the soi. Solution of the 
Problem, as attempted hy the late MetropolitBu Boani of Works. 
Chemicfll process*^ (.■Inrify, lint lio not remove miieh dissolveil inatt«r. 
Evil effects of excess of cheuiirats iiseil. Consequent use of minimnni 
amomit of ehemieals eapuble of clarifying the sewagp. The clarified 
sewage deodorised by mangannte and i^nlphurii.' ai'id. Itestilling effluent, 
inwlorous nnd niMirly clear, dischiirgml into the river uiiiiiily during ebb 
tide. Portion of the river shonld be regardpil as a spwage-farm, does its 
worlt in smaller areo, as effectively and with far lesd nuisance than a 
sewage-farm proper. Destruction of sewage in river anil on farm due to 
liiing organisms, but oxygen necessary, The River Thames capable of 
dealing effei'tively witli the effluent. Consideration shows that the river 
will be ailetpiatc to deal with efflTient for some time lo come. This 
period can be prolonged by the proper use of mimgatial*. Bendicial 
effects on river of propo!ie<l treatment of sewage gi-eater llian the mere 
removal of suspeuded matter would seem to indicate. Destruction of 
dissolvefl matter goes on more or leaa all the year round. Destrtiction 
of suqwnded matter greatly retanlal diiring cohl weatlier, imd nearly 
the whole year's pro<luctioii liaa to be destroyed during summer. 

Smmnaii/. — The plan ailopteil is far the cheapest. It will dispose 
of the London sewage, without nuisance, until London ban iuureased 
to from 8,000,000 to 10,000,000 inhabitants. 

When that time arrives, only the sewage in excess of the ipiantity 
capable of being dealt with by the river, will have to I* differently 
de^lt with, with a corresponding reduction in cost eompare<l with that 
which would be necetisary if the entire sewage hail to be so dealt 
with. 

Capital, once expended, fixes the minimum yejirly expenditure ; 
outlay for chemicals can be increased or diminished according to 
circumstances ; hence annual cost can lie controlled. 



Chemical and Physical FrocesEss employed in the Treatment of 
Sewage. 

John 0, Tuhesh, D.Sc, M.B., Ac 



The few rehnnrks I have to make in introducing this Bubject will 
refer exchisively to water^carried sewiige. 

The character and composition of aiich ai-wage need not Iw dwelt 
upon, and the causes of its variation in character, &c, in different towm 
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requires only to be alluded to briefly. In the niftjority of towns the 
sewers convey domestic sewage, manufacturing refuse, and rain and 
storm water. The domestic sewage may or may not include liumnn 
excrement. The manufacturing refuse will vary in character with the 
staple industry. The rain and storm water chiefly affects the sewage by 
increasing its volume in proportion to the rainfall, and this occurs at 
irregular intervals. To avoid this disturbing element of variation in 
quantity, many towns recently sewered liave adopted the "separate" 
system of sewerage, conveying as much of the rainfall as possible 
directly into the running streams. Where this has been <lone, the 
amount of sewage to be disposed of daily is a fairly constant quantity, 
and the difficulties in treating the sewage are reduced to a minimum. 

The great variation in the strength ami character of the sewage in 
different localities renders it impossible to devise any one system of 
treatment which shall be universally applicable. Moreover, the degree 
of purification required is not constant. Where the sewage can, with 
safety, be cast into the sea, or into the estuary of a tidal river, purifica- 
tion need not be nearly so complete as when its only outlet is into a 
stream which, a little lower down, furnishes the water-supply to the 
towns and villages on its banks. 

The deleterious matters contained in water-borne sewage are chiefly 
" organic," and of two kinds, soluble and insoluble, the former being, 
of course, iii solution, and the latter in susi)ension. The insoluble 
portion, again, may be divided into (a) living organisms : Ixicteria, &c. ; 
and (6) dead organic matter. 

The relative importance of these constituents of sewage in reference 
to its purification is a subject which admits of considerable diversity of 
opinion. It will, however, be admitted by all that where the effluent 
must pass into a stream furnishing the water-supply to communities 
lower down along its course, no system of treatment will be satis- 
factory which <loes not remove entirely any specific organisms which 
may be present, and all the suspended impurities. The dissolved 
organic matters also must be reduced to a minimum by precipitation, 
oxidation, or in some other way. To effect this a combination of pro- 
cesses is usually resorted to, physical and chemical. A classification of 
these is a somewliat difficult matter, inasmuch as certain groups overlap 
the others ; but the following will, probably, answer every purpose : — 

1. Subsidence — 

(a.) With complete rest. 

(ft.) During slow, but continuous, flow, 

2. Mechanical straining and filtration. 

3. Chemical filtration; or percolation through materials exwtiug 

some chemical, or catalytic, action on the organic matters. 

4. Precipitation by the addition of one or more chemicals. These 

may be — 

(a.) Soluble, as the salts of iron and alumina ; or 
(6.) Insoluble, as clay, magnetic oxide of iron, and the various 
kinds of charcoal. 

5. Electrolysis, or purification by electrical treatment. 
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Section V. 



ililiuii of 






(!. O.xiilHtkiii mill ileatruution of tin.- orgiiiiic ii 
L-heiiiicals. 

7- SteriliKatiou auil disinfectJou liy tLe >\vi 
urgauiHriis, tniil the an'BBt of piiti'ef action. 

8. N'itrilicatioii, or tlie destruution of llic orgiinie inuLtera \t\ tlie 
nctiun of thi" nitrifying orgiiijisiHs found iii surface soils. 

g. Irrigation, or the utilization of the orgauic matter us food for 
growing crops. 

In exc«ptionul casea only is any one of these procesai's alonu found 
to yield siifflcienMy Biitisfiictory results. To atbiin such results, two or 
mort; of them nmst be use<l in eoniliiimtion or in sncecssion. I'lioE, 
HftcT tlie addition of cheniiculs to effect precipitation, the precipitate 
must be removed either by subeidenee or filtration, or by both, and tbe 
efHuent may even require further puriiication, either by percolating 
through land for " nitrification," or through specially prepared chemical 
filters. Even where the Eewage ia passed onto the land, n ju'eliminary 
straining or filtration, or a partial clarification by subsidence, is frequently 
i-esorled to ; where it is not, the land itself will act aa a mechanical as 
well AS a cheuucal iilter. 

The Mirioiis groupa of processes may now be refereed to seriatim. 

^. Subtidence. — PnK'tically, this is only applicable tks a prelimi- 
nary to some other mode of trwitinent, or after such ti'eatmeut, or when 
the sewage is turned directly into the sea or a tidal river. When sewage 
is alloweil to stand, the grit brought down from the roaile after rain 
aettlea somewhat rapidly, carrying with it a little of the insoluble organic 
impurity. The I'emaiuder of the suspeniled matter falls so slowly that 
active putrefaction conimencea long hefori" cinrifieiition is complete. 
After the a<ldition of certain precipitAling agents, the snspendeil par- 
ticles fall more or less nipidly. Most rapid clarification takes placJ> in 
sewage which has been rendered strongly alkaline by the addition of 
lime, and in which, by a judicious selection of chemicals and projaT 
agitation, the precipitate is floceident in character. When magnesia 
salts are added, a much smaller amoimt of lime is required to produce 
large flocculi. In other cates, insoluble subatainces, such as clay, 
ground coke, &c. are added, an<l, in subsiding, the particles niiTy <lown 
with them more or less of the previously snspendeil matter. The 
rapidity with which the insoluble matters subside is of impoHjnu'e 
chiefly as affecting the size of the tanks neceasan- for treating a gi\en 
quantity of sewage. Subsidence takes ]»lacH most rapidly, rteteris 
paribtii, when the fluid is allowed complete rest. The slowest of 
motions along a tiink retards the process. Very frequently such tanks 
are pro\idei! with screens, float.'*, dividing walls, Ac, which, fi-om their 
arrangement, retard EtiU further, instead of accelerating, the de[K>sition 
of the suspended mat lei's. 

2. Merhaniral Strnin'nig and FiUratian. — Straining, of corn-Be, is 
only intended to remove the coarser matters which are washed down the 
sewers. Filtration, on the other hnnil, attempts the removal of all sus- 
pended impiu'ities. Sewage, unless previously ti^eated by some chemical 
or other process, tilters very slowly, and rapidly clogs up tlie pores in 
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the material used, whether this l>e sand, or charcoal, or earth. Most 
filtering inat(»rials, however insolnhle in characUT, seem to Ix* capahle for 
a time of remo\ing, not only the susi)e?hded matters, but a portion of the 
dissolved organic matter also. With the ordinary sand and gravel filter 
this action is slight and soon disappeai's, and mere filtration through 
such materials does nothing more than clarify the sewage. The numl)er 
of micro-organisms may be enormously reduced, but inasmuch as the 
soluble constituents of the sewag(» are unaffected, multiplication of the 
remaining organisms occurs with increased i-apidity. No practicable 
system of sewage filtration can l)c relied upon to remove specific 
organisms or to sterilize the fluid. For the above re^isons, filtration, 
i.e., mechanical filtration, ciin only be considered of renl service as an 
a<ljunct to some other process. 

3. Chemical Filtration. — This term is employed, for lack of a 
lietter, to the filtration of stnvage through materials of an insoluble 
nature, which, however, jwssess the power of withdrawing from solution, 
or otherwise of destroyiiig, certain of the organic constituents. Animal 
charcoal is. the tyi>e of such material, and tlu^ decolourization of a 
solution of caramel and the Femoval of alkaloidal bodies from solution 
when the fluids are passed through it ai-e typical of the action of such a 
filter. The Bivers Pollution Commissioners found that filtration through 
either sand or a mixture of chalk and sand could purify a certain amount 
of sewage, and that the process was " essentially one of oxidation, the 
" organic matter being to a large extent converted into carbonic acid, 
" water, and nitric acid." Certain compounds of iron and manganese 
possess this iK)wer of causing oxidation in a very much higher degree 
than sand or chalk. Besides this action, however, substances like 
charcoal act by withdrawing certain organic matters from solution, by 
absorption or occlusion without at the same time necessarily causing 
their destruction. This action, however, is limited, and of little practical 
utility in sewage purification. Spongy iron, magnetic carbide of iron 
and polarite (which consists chiefly of magnetic oxide of iron) are the 
materials commonly employed in chemical filtration. When the filtra- 
tion is intermittent, so as to allow of frequent aeration of the filtering 
medium, the action continues for a considerable period. Experiments 
which have recently been made with polarite filter beds seem to indicate 
that this substance retains its oxidizing powers for an indefinite perio<l. 
When sewage has been previously treated either by subsidence or by 
some process of precipitation so as to remove most of the suspended 
matters, and as much as possible of the dissolved organic impurities, the 
clarified sewage passes rapidly through the polarite filter, and if the latter 
is properly constructed, a very considerable proportion of the remainder 
of the organic matter is oxidised, and the efHuent attains a standanl of 
purity "greatly exceeding that prescribed by the Rivers Pollution 
Commissioners." This process is now at work at Acton, near London, 
and at Swinton, near Manchester, and app<»ars to give most satisfactory 
results. 

It is highly probable that this combination of processes — precipita- 
tion, subsidence, and chemical filtration — will in the near future be 
regarded with the greatest favour. 
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Sfvtion v. 



■I. P red pi hi I i mi Proi-cmcu. — Tliiw proft-s.-ws are wn well known 
tluit it will hf unneoeaairv for me to (to iiiori' Ilian inilientf llie princi|i1ti8 
tti)oii wliich they Bre tiiispil. Pri-cipitnling Bgeiits are Aildcil for two 
jinrpfisPS — to caiHM? rnpiil preciiiitatioti uf snspptiileil iiii]iiiritiee, oiid Ici 
rpuinvc ns lnrt;t' a priitioii ns piisBtlib of tlip impurities in eohitiDi). "] 
mtiubi'r of inatvrials nnd of cmnliinfltions of iuat<>riii]s winch baT<> bwn 
r*'Cotiimen<1ptI oi' piiteiitcil for ]»urifving newagi- liy prpci]iilntifin ii xifty 
gri'iit. Few of thciu, liowpvpr, liavf proipil of pnicticnl nlHili-. Tire 
iaUx of iron anil of iiluinirriiitn, witli or witliout tlie lulilitioii of lime, an 
the fh'Muii'als uow nir>9t frwpiently employ«l, ami thew yieUI liip most 
sntisfactorj' results. Iti very few instnnwH, however, ie iiii cffliipnt 
proilneetl of siiffit^ieiitly liigh stfliiiilnnl to permit of its Ijcing cost ill lur^- 
vohiini! into iv running strtaiu. To effeet this, fuHlier puriflcntioii hy 
chemiwil titration, or BtfriliKBtioiii or oxidation miist }»■ rewirteil Id. 
Tilt- Ijonilon sewage, for example, afl<?r tieing preeipitatei! i», ihirillf; the 
hot wefttlier, further dosed with iin neid solution of potnAiium p<>rmsii- 
gnnnte to oxidize the more putreseible eonslituents whieh iwive escnp^d 
precipitation. There is, liowever, BnothtT iraportAnt series of jirecipita- 
tiou prooesMfs whieh aims at the further - piirifieiition of the sewagf by 
the absorption or oediision oi- rtestruetioii hy oKidetion or rednMion of 
the oi^nic matter which wonlil otlierwiw remnin in solution. The bent 
known of these prowisses is pro1»l.ily tliat designated the ABC, {torn the 
initials of the three prineiiwl substaucen — alum. Mood, and elay — used 
n.s pii>cipitatiun agents. Here the blooil, charcoal, and elay atbled i 
Bai<l to aet as ahsorbentj', and to carry down with them certain NulwUnces 
whieh would not be removed by the ahnuinimn swlts alone, Drs. Dewar 
ftud Tidy, who recently re^iorted on this jirocess, stale " that it preeipitatos 
" 80 per eent. of the organic matter in solnlinn, Bnd of the residue left 
" in the efflnent at least two-tbirdx hi-c non-nlbimiinons, ami, therefore, 
" of a nature lowH liable to putrefactive oiul other changes." The 
International Sewage PuriticBtion Comimny treat tlieir sewage with 
" ferrozone " (a fnnCy name for a mixture of magnetic oside of iron with 
salts of iron, alnniina, and magnesia). A process of oxiilatioii is said to 
aCi'ompnny tliat of precipitation, but the effluent is ftulher purified by 
being passed through a iwilarite filter bed. 

Mr. Hanson uses as precipitanta a mixture of lime and black ash- 
waste. Tlie latter is said to contain a coiiBiderahle amount of sulphites 
and hypo:<ulphites, whieh, from their powerful reducing action, greatly 
improve the character of the effluent. 

3. Electrical Treatment. — QnitP recently Mr. Webster has patented 
a process for purifying sewnge by electricity. The seWagn is caused to 
travel along a trough in which are placed iron plates connected with 
the positive and negative terminals of a jKiwerful dynamo. Water 
is de«?ompo8ed together with, so it is stated, a certain portion of the 
sodium chloride present in all sewage. Iron enters into sohition, ftnd 
then precipitates a portion of the organic matter from solution, at the 
same time carrying down with it the suspended matter.s. A further 
portion of the organic matter is supposed to be oxidised by the 
nascent oxygen and chlorine oxides produced. The amount of sludge 
formed is said to lie smaller thuu in any precipitation process, and 
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the effluent to be purer, rendering further treatment by filtration unneces- 
sary ** except to remove sentimental objections." The process has been 
experimentally tested at Crossness (with the London sewage) and at 
Salford, and the experts employed have given very favourable reports 
in both places. Extended series of experiments on a much larger 
scale are, however, necessary to convince the sceptical that this is other 
than a roundabout way of producing a soluble iron salt to act as the 
precipitating and purifying agent. 

6. Oxidation of Organic Matters by Chemical Agents, — Attempts 
have frequently been made to destroy the organic matter in sewage by 
oxidising agents such as potassium permanganate, but the success 
hitherto has either been limited, or the expense prohibitive. Patents 
have also been taken out for oxidising sewage by forcing air through it. 
Something more, however, than mere contact with air seems to be 
necessary for the oxidation of the organic matter. From experiments 
made on a small scale in my laboratory, I found that a current of air 
passed through a sample of sewage for three hours, possibly the maximum 
of time during which sewage could be retained in the works for such 
treatment, produced practically no effect upon it. The suspended matter 
did not afterwards subside more rapidly, neither was the dissolved 
organic matter reduced in amount or apparently altered in quality. 

7. Sterilization and Disinfection. — In this group of processes the 
removal of dead organic matter, whether in suspension or in solution, 
is only a secondary consideration, the object being to destroy, as far as 
possible, all micro-organisms, and so to prevent or retard putrefactive 
changes. Most of these processes are iu?ed but temporarily to prevent 
nuisances arising in the hot weather. Chloride of lime, carbolic acid, 
permanganate of potash, and many other substances have been recom- 
mended for this purpose. The practical utility of any such process, 
except as a temporary expedient, is more than doubtful. Unless 
sterilization is complete the surviving organisms will rapidly multiply, 
and even where the effluent is absolutely sterile it may contain a large 
amount of organic matter which, when poured into a river, will serve 
as pabulum for the organisms in the river water and cause their 
abundant increase. No doubt it would be a great point gained were 
we able to prevent specific bacteria from entering our streams with the 
sewage, but its importance is often greatly exaggerated. The water 
of streams exposed continually to the action of air and light does not 
seem to be a favourite habitation of such organisms, and it is probably 
much more important to avoid polluting the streams so as to render 
them tolerant of such visitors than to merely attempt to keep them out 
at those points where the processes can be adopted. A process which, 
whilst remo%4ng the maximum of organic matter from the sewage, 
would render it also sterile and otherwise ianocuous would be the 
perfection of sewage treatment. Sterilization appears to be most com- 
pletely effected by the ** Aipiues " prpcess, consisting essentially in the 
treatment of the sewage with a mixture of herring |)rine and milk of 
lime, The brine or some body formed by the jiction of the Unae thereon 
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acts as the bacttricide, hjuI the hme ax a precipitanl. Thi» effl-iieut 
resultiug fraiu this ti-eittiuetit, tlioiigli st^iile, iii iitkullne, uiid oontaius 
inneh oi-ganic impurity in sohitiou. 

Some time ago a metropolitan coratuittec rccomraoiule)! the addition 
of disiiifectantx lo tlie sewage in the liouse ilrains and small sewers to 
pif;-ewt putrefaction and pvolution of gaflM. From time 1o time patents 
hiivf lieen tjiken out and suggestions made to enahte eacli Jiouse to treat 
its own sewage before ciLStiiig it into tlii^ si-h'ci-. Sue!i nrrangementa 
may prove of aei'vice in isolntwi LniMingH with tlii-ir own wj'slem of 
sewers, unconneotfid with uny other sywtem, bnt in otJier caaes llie 
adttiutages ore problematical. 

8. Nltrlfiention. — In tho proees» known as " intermittent down- 
wiii-d rtltnition through hind " the sewage is purified («) by me^hftnical 
filtration, (fi) by cbemiciil action of the osygen ocdnded in the soil, and 
(c) by the action of the living nitrifying organisms found in all Fertile 
surfaoe aoil, Ou all hands it is now eoneeded that it is fiir preferable 
to Alter the sewage niechanicnlly or to remove wnspended matter by 
precipitating iigcuts befoi'c passing it ihrangh Ihe soil. As a mechanical 
filter the pores of the soil inoi'e or less mpitily l>eeonie choked, nnd the 
rate of filtration is in proportion reduced, aeration is rendered more 
tUllicult and less perfect, and the oxidising action diminishes in energ}', 
Pi-operly i)rei>arpd soils possess in n most marked ilegree tlie property 
of purifying sewage. The action is essentially one of oxidation eSectetl 
in part by the oxygen oc<dude<l in the pores of the soil aud in part by 
the action of certain organisms which oecnr in great abundance in such 
soils. The relative importance nf these actions in the ti'ejitnient of 
sewage is a nintter concerning which much nncertainty ejiists, but the 
balance of eindcnce is pi'obably in favonr of the oi^anisms discharging 
the most imimrtaut functions. Munl^, in a reeeut communication 
to the French Academy, stat«s that he regiinls " the work nf iha 
" nitrifying oi^nisms as confined to the oxiilation of nitrogenous 
" matter to nitrites," the further change of nitrites into nitrates being 
effected by the action of the oxygen aud carbonic acid in the soil. 
Warrington, aa a result of hia recent researches, includes (he following 
in his summary : — 

1. The nitrification occurring in a mass of aerated soil is pm'ely 

nitric in character. Soil readily converts a Kolntion of nitrite 
into nitrate. 

2. Pasture soil produces nitrites more readily than arable soil. 

3. A clay subsoil, down to four feet from the snrfaco was foimd to 

produce nitrates. 

4. The nitrification effected by soil is thus explained. It is 

performed by two oi^nisms, one of which oxidises ammonia 
to nitrites, while the other oxidises nitrites to nitrates. 

5. In soil, the nitric organism is equally as active as the nitrous. 

6. The nitrous organism requires no organic matter for its nutrition. 

7. The presence of ammonia is a great hindrance to the action of 

the nitric organism. 
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From tlie iibovo results it appears prolmlile that these orgauisms 
a«t oliiioHt exclusively on tlie aiunioniu of tlio sewi^, osidiEiiig it to 
nitric acid. With too uoucentrateil u ttewage the influence of the nitric 
organimins may be iliminisheil, and nitrites appear in the efilnent. The 
nitrous organism is, however, capnlile of producing nitrous acid in 
solutions of asparagine, milk, urine, and urea ; the last; men tioueil lieing 
the most difficult to attack. Further researches in thiw direction are 
retjuired to ascertAin by what me«nR the organic matter is decomposed 
in the soil into ammonia and cnrlMuic acid. Probably, ax the mhrococctit 
urecB splits up ui'eu, tti other .-timilar orgunismM may be able to decompose 

I the more highly complex uitrogeiioui* constituents of sewage. 

9. UtihzatioH of Seicage as Pood for gmwtng Cropt, or Broad 
Irriyalinii. — For the iirst time I liave had to make nwi of the word 

I utilisation, for by broail irrigation only' can raw sewage be put to any 
practiiad use. In ninny ot the processes enumerated there is pruluced ■ 
a sludgo which innumerable attempts have been made to convert into a 
manure of sufficiently high fertilising power to command a sale in the 

I market. None of these, however, have ujel with any gretkl measure of 



Whilst nitriAcation or intermittent downward filtrntinu through 
' lan>l luerely oxidises certain constituents iif the sewage to nitrates, and 
I the latter nin to waste, in broad irrigation a certain jMtrtion of the 
nitrate so proilu(«d U assimilateil by the crops grown on the farm. The 
proportion of the nitrogen so utiliised varies considerably, not only iiii 
different farme, but on the same farm from time to time. Yet if only 
lialf the nitrogen caii l>e saved, it is a larger proportion by far than can 
lie abstractetl and utilised by any other process. 

Broad irrigation, as at present condiicteil however, does not seem 
to offer a final solution of the problem, how best to dispose of our sewage ? 
I few instances only has sewage-farming proved a success. With 
exceptionally favonrable soil and situation such a fanu may continue to 
Ije remunerative for many years, but it seems very probable that there 
is a limit to this i>eriod. Yet such a farm, e\en it it does not pay 
expenses, may still prove much more economical than a process of 
sewi^ treatment requiring costly plant and machinery, and a large 
annual expenditure in labour and in chemicals, and producing nothing 
but an unsaleable manure. 

Apart, however, from the question of es|)ense, many objections have 
been raised to sewage farms on sanitary grounds. And here again, aa 
' with everything else connected with this subject, opinions <liametrieally 
opposed are hold and expressed. By one party it is said to give rise to 
(tensive and injurious emanations, to pollute the subsoil water, and 
%Q favour the distribution of the ova of entozoa; whilst others assert 
I that in a pi'operly- con ducted farm there are no such emanations, that 
the subsoil water is not polluted more than by the application of any 
otiier manure, and lastly, that there is no sluulow of proof that (tisease 
attributJLble lo entozoa lias ever been due to the consumption of vegetable 
I or fruit from a sewage farm. 
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1 liim: luiw iiifiitloueU itll llir t)rufi',-sr> uf iiim'lu'al \■.\\\^^y m sewiif;p 
ti'eatijient, but Ihnre are iiuiuy ollient, such as tliosfi nccoHsitaling 
(IJBtiUatioii, freezing, &c., which are no olivitiuisl}' inipmvticahle tluit it 
wtmld lit' u wftfiU) of time i-ven tu enumt^rnte tUem. 

I)o any of the proceasex nteDtioii<!i!, or any coiuliiimtion of such 
pi'ocesws, ennbk utt to get rid of our Kcivoge iji bucli a way an to give 
rise to Juj nuisance, caiiw uo danger to liealtli, ami this at a cost 
Buflicieiitly rciiJ-onahle, cnnHiilcnnfr ilir imiMirliinc- of altftining Riidi 
results i* This is llii' qiieMiou I wonl.l snlimil tu llic- BK'HiIht- of li.Ih 
Cougcess. 
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Tbe object of this paper is to show thtit loctilitieB have duties to the 
nation to which they belong. It is not ii sounil argument to assert that 
tlie perfoi-manee of tlieae duties may have an appaieiitly ailverse resalt 
for the time being, by causing considerable evpen'te. Some other 
course may possibly save the local authority an immecliate capital 
espeniliture, but if that course be persevered in, it may lead to much lass 
anil riiisL'hief to the nation. The transportation nf felons (the refuse of 
society) to the other side of the world, appeared for the time to save this 
country much trouble, bnt perseverance in that course would have 
involved ilisiLstrous results. In the easp rf sewagR i-efusc, when the land 
is ilfiprived of its natural requirement agricultural eshnustiou ensues. 
It is one of the laws of nature tliat plant life ia required for the support 
of animal existence ; antl the converse is also tnic, that growth of animal 
matter is necessary for the eontinue<l development of vegetable produce. 
The fruits of the earth, which aroespeciallywantwl for human subsistence, 
require foi- their rapid growth the continued or occasional application of 
ammonia, and various other salts, in aildilioo to carbonic m.rid. As the 
ileasity of population increases, the safety of tbe people requires that 
the land should have greater and more rapid powers of reproduction, 
and nature has not been regardless of this postulate. It is quite possible 
for a thickly peopled district to provide food for all its inhabitants 
mthont importing food stuffs, Prance, Holland, and Belgium, and 
more especially Cliina, India, and Jajmn, are instances in point. It is 
true that famines have arisen, as the result of war or of estreme meteoro- 
logical conditions, but the fact remains, that excluding these inflnenees, 
the land has grown, and can grow, produce sufficient ta support a 
densely peopled district. This has been InMinght obout by the careful 
application of the excreta of the people to. the soil itself, and a high 
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state of cultivation has procured large crops for the use of the inhabi- 
tants, while at the same time they have been preserved from the 
incidence of pestilence. 

In consequence of the increase of wealth, and from other causes, 
such as the necessity for protection against the inroads of barbarians, or 
when a feudal baron ha<l to protect himself against his next neighbour, 
people surrounded themselves with high walls, giving up in this country 
the habits of their Celtic and Saxon ancestors, who had wiser plans for 
the disposal of human excretji than their Norman successors. Human 
refuse then began to be stored in pits and cesspools, by which the subsoil 
in the towns and their immediate neighbourhood was polluted, and the 
progress of epidemics assisted whenever the meteorological conditions 
required for their manifestation arose. 

The earliest hygienic indications which are found on record are in 
the Bible. Moses, the great Hebrew law-giver, ordered that human 
excreta should be conveyed to the earth, without the camp, and after the 
settlement in the land of Canaan, without the city, and all polluted 
articles, either of clothing or anything else, well washed with water. 
This law, established by a despotic authority, involved two points, 
1st, the agricultural use of human excreta and its immediate conveyance 
to the soil ; and 2ndly, the absolute necessity of an abundant supply of 
water. 

As cultivation of the soil was the main source of wealth to the 
Hebrews, they soon became wealthy, and with riches came indolence 
and neglect of the laws laid down by Moses. They allowed their 
dwellings to be polluted, and prepared the way for their own overthrow 
by agents styled in Holy Writ " the armies of the living God." That 
is to say, the murrain among their cattle, the blasting, or blight, and 
mildew upon vegetation, with the palmer worm, the canker worm, and 
the caterpillar. These were clearly the disease germs which have only 
been scientifically demonstrated in recent years. It has been proved 
that their powers of multiplication are promoted by soil, air, and water 
polluted by human excrement, and when these pollutions are prohibited 
by authority, and their causes prevented, the locality which expends the 
necessary capital is ultimately repaid a thousandfold. 

Coming to our own time, I venture to assert that a rate of a shilling 
in the pound, if judiciously dealt with, may be incurred with the certainty 
that its value will come back again. It is necessary that this expen- 
diture should be general throughout the country, in order that complete 
results may be obtained. The law in this country has now decided that 
one locality shall not pollute another by casting its refuse outside its own 
boundary. It has come to pass that the cost of sanitary works, though 
great in the first application, has, in those districts where it has been 
judiciously applied, been productive of immense pecuniary benefit in 
the saving from sickness, incapacity from depreciated mental and 
muscular power, and early death. But while recognising the law as to 
cleanliness, the country generally has not awakened to the mischiefs 
which result from a neglect of the other portion of the ordinance. 
Human excreta Js no*^^ a^a: j-ule < onyeyedot<§ the goi;l, but impediments 
are placed in th^,wHy o? iti^ .utilisaticm. in this nrinner by many land- 

i p. 1838. ^ 
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uWimrs iiiid louul iiiiLliuritiiis, wilb tin- ri-siilt ihul agiicultuiiil prmluw: is 
corifapomlingly iliiuiiiisbed, unit while [loimUilioti is iiiciijaHiug the people 
lire rendui'ed iiion- and mun! liepeudent upon foreign dountrieii for tliuir 
fowl snpplieB. For more thtiL HOO yeors buiuaii ordure lias been imiiuly 
buried in the eiii'tli or pussed nwjiy iiito itiu swv, or, woi-sii utill, into our 
ruiming strEams. By thvtm au^aaa "ibn tirmieB of tlio living Owl," tlie 
disease germs of modern timey, have deatroyed milliotii) of people iu tlic 
prime of life, and nattm: baa beeu ttvenged for the ntiglect of tianiuu-y 
luw. Every human being ditHsharge^ daily tu> iiiaDV gmiiis of phospbatic 
tfolls, und of material whiuh beeomeo ammODia. Ammoniu if not al once 
agriculturally utilised is reduced to itn elements, earbonie aeid nitrogen 
and water, thuu losing 95 per cenl, of lis agricultural vtilue, while the 
phoMphatea remain iockeii up in the fcespit, or pollute our wati;r supplies. 
PboKphateH are wnut«d for our wheat and other crops, anil i^boulil bo 
nituraed to the soil in the foi-m in which tliey exist in human excreta. 
Had this lieen done, as ordercil by our earliest atithority on hygienic 
law, the eoustjint ■■e-applieation of the salts would have reacted, on the 
principle of .small profits and quick returns, to the immense luivantage 
of the people of the land. 

There are several denunciations iu Holy Writ, usiifllly omittwl iu 
onr public services, againot thoac who poUule the walls of the city by 
micturition. No one can paj^s uSuiig the streets of any town oi' village 
in the kingdom, after 10 o'clock at night, and especially after the public- 
house closing hour, without witnessing the continuance of this act in ouv 
own time. I cannot exaggerate the evil, or say too much to draw the 
atl<;Qtion of local authorities to the mischiefs which i-esult from the con- 
tinuance in our cities, towns, and viUagea, of this indecent habit. Its 
denunciation in Scripture is not, in my opinion (as gener'ullj supposed), 
intended to indicate a judgment upon the people at large, but for the 
purpose of pointing out a breach of sanitary law in which the drmikanl 
and the profligate indulged in Israel, as much ms they do in BriUvin to-day. 
By this act the passer-by soon after may inhale a material capable of 
providing a forcing bed for disease germs, and aOowiug of the production 
of some of those forms of influenza and other catari'bal disordei's which 
are so puzzling to the student in the etiology of epidemic disease, and 
ai'e often the basis on which is established organic disease. These 
offences against decency are offences against the health of the community, 
and are taking from the nation a power to return to agriculture that 
which is required for the uatiou's welfare, for the larger part of the 
agricultural value of sewage is found in the urine. The denunciation of 
this act iu Sci-iptui'e is therefore called forth by a <lisobedience to 
hy^enic law. 

The habit helps to spread infectious disejtse. It also pi-epares the 
way for famine by removing from their proper place ingreihents required 
for the nourishment of plant life in their most available form. It is 
often said that it will not pay a, locahty to utiliie its sewage in the 
manner which I advocate, that to spend a sovereign iu a way only likely 
to bring back ten shillings is economically wrong. This might be ho if 
there were no ofht*!- jjsnringeucil'sjti bekron'Slflfflva, - But let me put before 
you the ivsults (i .sfliii6ill«rf fti-MvyWiwh tawli, C'roydci:. A death-rate of 



Duty of Locality to Utilise Nitrogenous Matter in Sewage. 51 

26 per thousand aud a rating ecjual to 6*. in the pound, more than 35 years 
ago, was followed by the capital expenditure of some 600,000/. in sanitary 
works for a population of 36,000 persons, gradually increasing in numbers 
as the expenditure went on. The death-rate has averaged, for the past 
10 years, 14 per thousand, and the rating is at this moment 5*. 4 J., though, 
in addition to a high Metropolitan Police rate, a School Board, public 
baths, public libraries, and nine public parks for the recreation of the 
people have been esttiblished in the district. The expenditure on sanitary 
works gives a beneficial return to the locality as well as to the nation, 
and has added much wealth to the district in which the works have been 
carried out. 

The people of Croydon have expended some 230,000/. in the pur- 
chase of land for the purpose of sewage utilization during the past 30 
years. They were prohibited by law from fouling the Wandle river, and 
injunctions obtained against the local authority before the year 1860 have 
never been dissolved, yet the effluent from the sewage farm has been 
discharged into the Wandle, and the authority has been unmolested by 
law ever since they applied the sewage to the land in the manner which 
is termed broad irrigation, while the cost to the ratepayers (exclusive of 
the purchase of the land) has never exceeded a twopenny rate. What 
have we had for this rate ? Improved health, the employment of a large 
number of hands at improved agricultural wages, exceeding by five times 
the number formerly employed on the same land, a large increase in the 
amount of meat and milk at the service of the people, and, so far, the 
nation ensured against the chance of evil from scarcity. Sm-ely these 
results are far in excess of the burden imposed. It is, in my opinion, a 
national mistake to allow the continuance of waste in the face of such 
national advantages. 

Let me now turn to the condition of the Thames. It receives the 
sewage of the metropolis, which is treated chemically at an immense cost 
to the London County Council. The Croydon local authority used a 
lime process when the sewage was first applied to the land, it being then 
supposed to be a necessity of the work. Some large sums were annually 
expended in this operation, and nuisance was actually produced by the 
sanitary authority in the places where the tanks existed. These were 
removed some 15 years ago, and the sewage has ever since been dis- 
charged directly upon the land, without any other process than a rough 
straining through wire guards. The expense of treatment in tanks by 
the lime process has been saved, and it has been clearly demonstrated by 
our experience that such treatment is entirely unnecessary. If fresh 
sewage is discharged immediately upon the land before putrefaction has 
commenced, no evil will result to the locality to which it is conveyed. 
If sewage is kept moving at a fairly rapid rate no opportunity for putre- 
factive action will be given, and the sewage may be conveyed 40 or 50 
miles in either closed or open courses with safety, provided that the 
closed mains are kept filled with moving sewage. 

Let me apply the principle of this form of utilization to the sewage 
of London. Take the population at about 4,000,000. The average 
agricultiu-al value of the refuse of each individual may be roughly 
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pstimatfil HH <-i]ual to tlmt iil" n sheep for the same purpose. Tliis has 
been put at 5*. p«r head by competent authority. Assuming this to be a 
mmiimim vithie, the sewage of LondoD is worth, in the abstract, h million 
a year, indepeadeatly of the uationsl advantages wbieh would result from 
lt^ utiluation. Let iis assume, for a moment, that these advant^es 
would justify the nation in guaranteeing the interest of 3 per cent, on 
20,000,000/, devoteil to such a purpose. If that amount were judiciously 
expended in promoting the Convey Island or Maplin Sands' aeheme, 
together with the erection of pumping stations at favourable points on 
the present collec'ting sewage outfalls, with coverwl rising mains convey- 
ing the sewage to high laniln beyond the populous tlistriots around the 
metropolis, immense areas of barren, uncultivated land might be con- 
verted into farms, producing luxuriant crops, and large agricultural 
populations would be provided with the niean.i of subsistence, while 
increased supplies of milk, meat, and vegetables, would be at the 
eoinmand of the people, and, so far, there would be diminished scarcity 
of supplies m the event of eomplieationM with foreign nations. This 
would help to bnng about the effects which are espeeteil to result from 
the prmLiple of allotments, now so strenuously urged upon Parliament 
by the advocates of healthy employment for the people. The estuary of 
the Thames wouhl be fi'eed from a condition which is a standing disgrace 
to a civilized community, and which, if persevered in for another half 
century, will inevitably damage the naWgation of the river, and con- 
sequently the trade of the port of London. 

Seven or eight years ago I acted as one of a committee for the 
erection of a third lunatic asylum for the county of Surrey. We arranged 
for the utilization of the sewage of 1,200 inmates by broad irrigation. 
The area iiTigated is absolutely within a stone's throw and in front of its 
principal entrance. I append a letter received from the medical super- 
intendent as to the result. I may add that the asylum has rewntly 
passed out of the care of the Surrey magistrates into the bunds of the 
London County Council. 



T)ii\s Dr. Cai 



Liiudou County Asyiuui, 

Cane Hill, Puiley, B.S.O., 
April 4, 1891. 



No report on the result of oiu- sewage utilization has been recently 
published. The sewage, as you are aware, is disposeil of Jiere on the 
land by gravitation. The process is simple in the extreme, one man 
managing the whole affair. 

1. The health of the population of the asylum is unaffected in 
any way. Not the slightest discomfort or nuisance arises from the 
land irrigated, and this idthough it immediately adjoins the Brighton 
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alian rye grass is grown in large quantity, and is consumed as 
r feed by the cows and horses. The portion irrigated is cut for 
two years, then ploughed and cropped for the two following with roots 
(mangold) and oats. 
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3. Financially, there is considerable profit, as the stock would 
require a much larger area of land if fed by grazing, or else a large 
outlay for some substitute for the rye grass. 

Amount of land irrigateil, nine acres. Asylum population, 1,250. 

No effluent. 

Believe me, 

Yours very truly, 

James Moody. 

Abcut 20 years ago, the burgomaster of Dantzig, with a deputation 
from the governing body of that city, visited Croydon, and inspected our 
sewage farm. As a consequence of that inspection and of other infor- 
mation afforded to them, a sewage farm has been established at Dantzig, 
r now publish a letter from the manager of the farm. 

Danzig Sewage Farm, 
Dear Sir, September 1, 1890. 

I HAVE been following, with great interest, the accounts in the 
" Times " of the meetings of the Sanitary Congress, and I cannot help 
writing you to confirm, from my experience, the \'iews which you have 
expressed, viz., " the establishment of a number of sewage farms would 
" be better. It would be more desirable, instead of wasting the sewage, 
" to distribute it over an area where it could fructify. With people so 
" much in need of meat and milk as Londoners were, it was criminal to 
" destroy such a valuable means of production of those commodities." 
I have no doubt whatever the County Council will soon find itself com- 
pelled to do something besides polluting the seaside as well as the 
Thames, and no better beginning could be made than by carrying out the 
Maplin Sands or even the Canvey Island scheme. I am confident the 
result would be satisfactory, and that other sites would soon be offered or 
found. It is to me quite incomprehensible that the Council has taken 
no opportunity of viewing the Berlin sewage farms, which, despite the 
enormous outlay, are a most complete success. If the 1,720,000 in- 
habitants and ratepayers are quite agreed as to this, surely it is worth 
while looking at. Our farm here in Danzig has been visited this year 
by a great number of authorities from all parts of the world, exciting 
wonder as well as interest, for year by year the results are more satis- 
factory, financially as well as agriculturally. Only last week we enter- 
tained a large party of visitors from Austria, who were very much 
astonished to find whole plantations of Edelweiss, and to drink the 
capital red currant wine which is so much esteemed here, produced on 
the sand of the sea shore by the utilization of the Danzig sewage, 
j^sparagus continues to be one of the best paying products, and com- 
mands a much higher price than that produced on the inland farms. 

Yours respectfully and faithfully, 
Alf. Carpenter, Esq., M.D. Alex. Aird. 

In addition, I may add the testimony given by Dr. C. E. Saunders, 
Medical Superintendent of the Sussex County Lunatic Asylum. When 
the congress of the Sanitary Institute was sitting at Brighton last year 
he invited the members to view the irrigated land at Hay ward's Heath. 
He stated that the food grown upon the farm had all been consumed, 
directly or indirectly, within the asylum, and he pointecj tQ the com- 
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paratively low death-rate at the asylum, and the absence of all zymotic 
maladies as a clear proof that the food used was free from all dis- 
advantages. 

I propose to deal with the objections that have been made on 
sanitary grounds to sewage farming in a second paper. 



The Power '^. of Soil and Vegetation combined to destroy Disease 

(jerms, and so to prevent the Possibility of the Spread of 

I&ithetic Disease in consequence of Sewage Farming. 



BY 



Alfred Carpenter, M.D. 



At the meeting of the International Medical Congress in London in 
1881, I had the privilege of introducing to the notice of the members 
the subject of sewage utilization by means of irrigation. I submitted 
nine propositions, and the evidence upon which those propositions were 
based, viz., the practical experience of 21 years' personal observation 
upon the Croydon sewage farms. A further experience of 10 years 
gained by closely watching the same farms (the areas being increased) 
has fully confirmed every word put before the great assembly of 1881. 
No essential part of that evidence has been successfully assailed, and 
every word might be repeated here if it could be done without loss of 
time. I will renew the propositions, so far as they bear on the power 
of soils to destroy the germs which in other positions are capable of 
spreading infectious disease. 

Proposition 1. — That the judicious application of sewage in close 
proximity to dwelling-houses does not depreciate the health of the 
inhabitants. A continuation of the table then given of the vital statistics 
of the parish of Beddington and of the hamlet of Wallington will afford 
proof of this contention. 

Beddington. ' 



Popula- 
tion. 



Rate- 
able 
Value. 



Births. 



Deaths 
under 
1 year. 



Deaths 
over 60. 



Total 
Deaths. 




Z.ymotic 
Disease. 



Death 
rate. 



1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 



2,486 
2,631 



2,950 
3,000 
3,060 
3,250 



17,689 


64 


6 


3 


18 


26-7 


None. 


18,632 


76 


10 


9 


31 


30- 


None. 


19,120 


76 


8 


8 


27 


— 


3 


19,268 


62 


6 


4 


26 


— 


2 


19,684 


78 


9 


8 


31 


— 


6 


20,326 


72 


8 


8 


26 


24-4 


2 


20,2e0 


72 


4 


5 


23 


24* 


1 


20,166 


68 


3 


3 


12 


19- 


None. 


20,216 


61 


6 


6 


16 


18-7 


2 


20,203 


— 


— 




— 


— 





7*2 
12-2 



8'4 
7-6 
3*9 
4*9 
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Wallington. 



Popula- 
tion. 



Rate- 
able 
Value. 



Births. 



Deaths 
under 
lyear. 



Deaths 
over 60. 



Total 
Deaths. 



Birth 
rate. 



Z^otic 
Disease. 



Death 
rate. 



1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



3,007 
3,053 



4.900 
5,500 
6,600 
5,900 



£ 
21,912 

22,678 

23,217 

23,888 

25,870 

26,172 

26,126 

20,176 

26,707 

26,761 



89 
76 
02 

85 

110 

101 

72 

98 

100 



12 
5 

10 
9 
8 
9 

10 
8 

10 



10 

8 

8 

19 

14 

7 

19 

13 

11 



43 
31 
33 
48 
33 
35 
41 
37 
35 



29-6 


' None. 


24*5 


None. 


— 


2 


~ 


2 


— 


1 


20-5 


4 


13- 


4 


17'5 


3 


16-9 


6 



14*3 

0*1 

4 



7-1 
7-4 
6'6 
5'9 



It will be observed from this table that the population has increased 
in a very rapid ratio, which is the more manifest when compared with 
that of 1861. The census of that year gave a population for the com- 
bined districts of 1,557, and a rateable value of 11,700/. Notwith- 
standing the existence of the sewage farm within the distance of less 
than a mile from the extreme limits of the district, there has l^een a 
nipid increase in both population and rateable value. The high birth 
rate has naturally raised the death rate, quite independently of outside 
influences, and the zymotic rate includes diseases such as whooping- 
cough, which cannot be laid to the charge of the farm. 

Proposition 2. — That the judicious application of sewage to land 
Avill satisfactorily cleanse the effluent water, and fit it for discharge into 
any ordinary rivulet or water course. Recent analyses of the Beddington 
effluent, show that after 31 years continuous application of sewage to 
the same land, there is a persistent power in that land to deal with the 
applied sewage as satisfactorily as was the case when it was examined 
by the River Pollution Commissioners in 1867, as reported to Parliament. 
It may be that the effluent has not been at all times equal to these 
analyses. Errors of management, absence of manager, great rainfall, 
cleansing of carriers after haymaking or grass cutting, and the flushing 
which has to take place after such cleansing, tend for the moment to 
make the effluent chemically less satisfactory ; but in no case has this 
been more than an accident, which can be, and has been, easily remedied. 
I need not labour at this proposition. Its truth has been abimdantly 
demonstrated at other places besides Croydon, though not over so long 
a period of time, and chemical analyses of a highly satisfactory kind have 
been published in the sanitary journals. 

Proposition 3. — That vegetables from fields continuously irrigated 
by sewage are satisfactory food for man and beavSt ; that animals fed 
mainly on sewage produce are as healthy as animals fed on ordinary 
agricultural produce. I prove this by the emphatic statement that no 
e^dl effects have been shown to have followed from the consumption of 
the food which has been grown upon the 600 acres of land irrigated by 
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llu' Crojaoii M'wagt', or on llii> 1,200 iktlt^ irrigiil.-il hy Or- Binninglmm 
(TurpDiuLiaii. The iiinueusii ijuaatities of foni in Iho wtiy of uuml und 
milk n.'sultiiig from tlies*- large areas must have sliowa c^'i(i<?ui:e of th(;ir 
iiiisotiniluess, if nnj hnil rewllj- eJtisUil. If, in lulUition to thiM, I take 
thy evidence iifiortleil by medicAl superintendrnts of lunatic atiyluius, 
such as that given in September by Dr. C'. E, Saunders at Huywards 
Heath, and Dr. Moody lit Cune Hill, it will not ht: nefpssary to write 
more to roEute the imaginary notions of those who a.ssume that sewage- 
grown produce must be unwholesome. 

Propasition 4. — That PxcretionN of those siiffpring from iafectiona 
and epidemic diiicase, when distributed upon land, us in broad iiTigution, 
are itnmediiit^ly i-cndered innocuous. IE rightly dealt with they cannot 
spread such diseases to those employed on the farm, or injure iho.ie who 
consume the produce, or set up similar iLsease in those living on the 
confines of the farm. TJo evidence has l>een adduced to contnulict this 
proposition. I append extniets from the reports of the medical officer 
oE health, who, acting for the rural sanitary authority, was not under 
the juri-sdietion of the Croydon authority, and therefore gave aa 
independent opinion. 

Mr. Creasy reporlwl (Lwly Day, 18S3) : "I have to report for the 
" year 1B82, an immnnity from fever of every kind. The area reported 
" upon includes an asylum of 170 girls from S to 16 years of age, which 
" has n remarkable freedom from zymotic disease." Thia i>aragraph 
refers to the Beddington Female Orphan Asylum, a building contnining 
nearly 200 occupants, and placed at the south-west corner of the farm, 
.■<epanite<l by :i small brook from fleldu frequently under irrigation ; and 
J.I north-eawt winil carries with it any miasma produced by more than 
half a mile of irrigated land. 

In ISR3 there was no outbreak reported except one, which (he 
medical officer considered to have been oiused by polluted water. 'Ilu-re 
were t\<o cases of enteric fever I'esulting in one death. 

In Hft5, sis cases of diphtheria were reported as arising in SoiiUi 
Beddington, in houses »t a high level on the clialk (a point the most 
distjvnl. in the pitrish from the farm) tmceil to local sanitary defecla. 

As to 1886, Mr. Cressy reports : " There has been no outbreak i.f 
" zymotic disease. A case of diphtheria did arise which was importetl, 
« hut there was no extension." Mr. Cressy, taking a survey in con- 
cluding his report Mays : « The district has been very free from infections 

In 1B87, two cases of typhoid, one being fatal, were reporteil, and 
referred to dirty hand-flushed w.c.'a. " The record, as far as infectious 
disease is concerned," says, Mr. Cressy, " speaks for itself." 

In 1888, he says: " I find the health of my district even better 
than last year." 

These reports corroborate the view put forth in 18S1 to the fullest 
extent. It is true that a new medical officer of health has been recently 
appointed, who signalised his first report by a suggestion that aa he had 
been unable to trace an outbreak of scarlatina in the Beddington Female 
Orphan Asylum, it might be produceil hy emanations from the Croydon 
sewage farm. This opinion is not suppurl(«l hy evidence worthy of 
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credence : — (1.) If it were true, scarlatina must have continiioiiHly afF(Kjt(Kl 
the inniat^H of the school, and but few, if any, of the children sent th(Te 
would have escaped the disease. The laU^ Mr. Cressy's reports din^ctly 
contradict this theory. (2.) There are living on the farm si^veml 
families of children ; most of them have not been affected by scarlatina. 
(3.) Considerable numbers of children at Hackbridge on the west, and 
at Waddon on the east, have never suffere<l from scarlatina ; and the 
South Norwood district of Croydon, which is clost^ to the South Norwood 
farm, has been singularly free from this disease as compared with other 
districts, and even with other parts of the borough of Croydon where 
scarlatina does not exist to anything like the ext(»nt found where there 
are no sewage farms. This clearly shows that the germs which promote 
the spread of scarlatina are not multiplied in areas devoted to broad 
irrigation, and it may be fairly assumecl that the allied zymotic disorders 
are not capable of propagation from such areas, otherwise those diseases 
would be found to be more prevalent among the neighboiuing residents 
than elsewhere. This is certainly not the case at Beddington or Norwood, 
or in the neighbourhood of any other sewage farm with which I am 
acquainted. Yet cases of scarlatina do occur in the borough of Croy<lon, 
in sufficient numbers for me to say that in no single month in any year 
have the excreta of scarlatina patients faile<l to reach the fann at 
Beddington. 

Surely this evidence must be conclusive. I contend that the excreta 
of infectious patients are not capable of spreading infectious disease 
unless they have undergone a zymosis, which cannot take place if the 
excreta are cooled at once, aerated as they are on the surface of the soil, 
and brought into contact with the humus of the earth and the rootlets 
of the growing crops. An experience of 31 years has not produced any 
evidence to contradict this proposition. Sewage must be kept near to 
the surface of the soil so as to have the advantage of sunlight, air, and 
vegetable life. If sewage percolates deep into the soil out of reach of 
air and light, the ova of disease germs may be preserved ready for use 
upon some other opportunity, and possibly carried away in the effluent 
water. It is requisite, therefore, that ova be destroyed as well as the 
germs themselves. This destruction is best effected by vegetable life, 
and the means whereby this comes about are most numerous on the 
surface of the soil itself. 

In close proximity to the north-western border of the farm is the 
populous village of Mitcham. Hear what Mr. Marshall, the medical 
officer of health, reported to the rural sanitary authority in the spring 
of this year. " Considering the amount of sickness at the beginning of 
the year as due to the prevalence of the influenza," and at the end of the 
year to the " severity of the weather, I think the mortality very moderate, 
" as was also the amount throughout the year of zymotic disease. 
" There has been in the district scarlet fever of a mild type, and only 
" one death is recorded." 

Birth rate for year ending 31st March 1891 - 29*51 

Death rate „ „ ,9 - - 1 1 • 93 

The ])opulation of Mitcham is estimated at about 12,500. 
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Proposition 5. — When psamiiiing inl-o l.hi.'' subject some years ago, I 
cftrried out » series of observations upon the |)ower of rye gnisH to deal 
with the organisms found in sewage. A cubic yard of soil from Bed- 
dington wtw pla(.'e<! in a container and sown with rye grass. The seeds 
were treated every ilay witli sewHge dressings, and the application eon- 
tiuued until efflupnt ajipeared at the providwl outlel-. The applied sewage 
was of the ordinary character ; but occasionall)' urine, swarming with 
hact-eria, was addwi. Microscopic examination of the effluent failed to 
discover any of these organisms in the liquid, even ai'Kr it had been 
kept for three days. The best time to see the reason of this exemption 
is abont the time at whieh the plant eomes into flower. If the ^arfoce 
of the field is then closely examined, it will be seen to be covered by ft 
felt like mass of minute radicles extending from the plant at the point 
at which it is attached to the soil. As the sets^ge is applial, the rootlets 
seem to be eniiowed with life, to become mobile ; the bacteria atihere to 
them as they pas,« with the sewage through the living filter, and if these 
rootlets are examined through a magnifying gla-ss, the germs are seen in 
nn hour or two to disappear from view, as if digestefl by the phint ilselt. 
Hence t have presumed to apply to rye grass the term carnivorous. 

It is by this natural process that the ova of disease ^rms are 
removed from the sewage, ^nd the effluent satisfaetorily cleanse*!. A 
similar result occurs when vegetiible life is not active. The ulmie. salts 
in the upper part of the soil have an attraction for living organisms 
similar to that existing in li\-ing vegetable root fibres. This liunnis is 
only to be found on the surface of the field, and this is the reason why 
sewage must not be alloweii to filter deep inio the soil. Intermittent 
downward filtration is not safe in its residta, because the cleansing power 
of the humus may be overtaken, and diseS.se germs escape with the 
effluent. 

A microscopic examination of the soil from Beddington, showed 
myriads of living organisms within the first three inches of the surface. 
At a depth of one foot there were found not to be more than a tenth 
part of those nearer the surface. At two feet deep they were much less 
numerous ; at the depth of a yard they were sometimes absent altogether, 
thoTigh the surface had been irrigateil, more or less, during the whole of 
the year preceding that iu wliich these experiments were carried out. 
The bacteria found in the soil evidently feed npon the organic matter 
contained in the sewage, and change it into elements fitteil for plant 
use. It is thus that nature protects lis from the natural consequences 
of animal existence. We have only to see that (he laws of the universe 
are obeyed, and we then escape from the incidence of those diseases 
which disobedience entails. At the same time we grow increasing 
quantities of food for those who produce the sewage. 

The proposition, therefore, is — Sewage when kept in motion and 
quickly brought into contact with soil and vegetable life is changed in 
a direction contrary to that which is necessary for the propagation of 
disease germs. It has been asserted that parn-sitic disea.ses are spread 
by sewage fanns. 1 persistently searched for evidence of this before 
the year 1S75, and have contiuned my observatiottB since. 1 have not 
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met with cases of tcenia solium^ or tapo-worm, in Croydon ; there is no 
evidence of its existence in the case books of the medical officers report- 
ing to the destitution authority (Boanl of Guardians). If cases had 
existed, some notice of them must have been found. I placed a mass of 
evidence on this point in the hands of the late Dr. Cobbold, and invited 
him to come down and examine for himself a larger herd of oxen about 
to be slaughtered, which had been bred and grown on the Croydon farm. 
Dr. Cobbold at that time was in bad health and could not come ; but, in 
a letter to me, he withdrew the charts he had made suggesting possible 
evils attendant on the establishment of sewage farms. 

A microscopic examination of the flesh of those animals did not 
show a particle of evidence in support of the allegations. 

To conclude, I have put before you a survey of every point bearing 
on the hygiene of sewage farming, and I claim to liave proved that the 
utilization of sewage in the manner indicated is a national julvantage. 



DISCUSSION. 

Sir Henry Roscoe hoped the discussion would take a purely 
scientific direction. Ho regretted the absence of Dr. Dnpr^ on acoonnt of 
ill-hqalth, as he had undertaken to bring before the Section the present 
mode of treatment of the London sewage. He, the President, had not 
beeji an advocate of the mode of treatment adopted by the late Metropoli- 
tan Board of Works and continued by the London County Council, and 
he therefore the more regretted that the subject could not be fully dis- 
cussed. The President called attention to what he considered a most 
admirable report on sewage, which had just reached him, by the State 
Board of Health of Massachusetts. From the most elaborate series of 
experiments, both chemical and bacteriological, made upon the system of 
intermittent filtration, a most important fact was brought out which had 
hitherto been overlooked, namely, that in the process of the filtration of 
sewage through sand the action is not merely a straining out of the 
suspended particles, nor is it a merely chemical one ; but by far the most 
important action is a purely biological one, inasmuch as each grain of 
sand appears to become the nucleus of a peculiar condition of the nitrify- 
ing organism, the activity of which brings about the nitrification and 
purification of the sewage applied to the filter. Air is absolutely neces- 
sary for this process of purification, and hence the importance of the 
filtration being intermittent. He believed the Section would be interested 
to hear the results of this important investigation, and that the Section 
would congratulate this American Congress on the remarkable work 
which they had carried out. 

Kr. H. Alfred Bochling, C.E., said : Difficulties with the Leices- 
ter sewage, where he had been connected with the public works of the 
town, and where since 1865 almost every known chemical process had 
been tried and had signally failed, had forced the subject of sewage 
farming upon his notice; and the Berlin farms being the largest in 
existence, he had very carefully inquired into their working since their 
establishment. The Berlin Municipal Authorities, and especially Herr 
Marggraff", the Commissioner of the Farming Committee of the City 
Council, had generously placed a large amount of information concerning 
the farms in his hands by supplying him with plans and the yearly 
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rtipurtB, from which ho had nhstiiK'toci the following hiroi'iuatioii : Tho 
totJil aren of the irrigation farms h:ia now rea^ihed 18,796 iici'oa, but of thia 
tutiil udI; 7,m'i iicreE are sewaged at present ; the rest ie being prepared 
OB necessitr^ occurs, the drainage of the ciiy beiug extended every year. 
The land is bimght when a anitahla opporLuniiy olfors, and ia farinodin 
the ordiniiry way until required for the disposal of sewage. Tiie 7,942 
acres flewaged at present are all in the four originsjl sewage farms, which 
have an area of 11,016 acres ; nearly all the eenage-trefttcd land is onder- 
drftiiied. The following details refer solely to the four origimil farms : 
In Berlin all the lic|uid refuse from the houaes goes into the sewers and is, 
together with some portion of the atonn-wator, lifted onto the farms by 
powerfoi machinery. The two sonthem farms are about 12 miles, and the 
two northern fanna only about six milea, from the heart of tho town. 
Daring the year 1889-90 (from 1st April 1889 to 31st March 1890, the 
official year) tbe sewage occupied about 10 to 12 hours in trarersing the 
distance fi-om the pumping stntion to the southern farms. Tho aubaoil 
on the farms is chiefly sand, pasaiug in places to snndy loanj or loamy 
sand. Thoi'o are three different modej of applying the sewage to the 
land, viz., in sloping grass plots (Ijroad irrigutionj ; in nearly level beds 
(flltratinn) ; and iu perfectly level tanks (filtralion). In broad irrigation 
the sewage enters tho plot at the top, tills a small trench, and daws in a 
thin layer down hill. In filtration tho land is divided into ridges aboub 
oiAe yard widf Reparated from each other by a trench, the ridges being 
generally planted with root crops and the sewage ia allowed tu fill the 
trench only, m which Jt has to stand getting sideways at the root of tha 
crops but not coming into direct contact with the plant, and filtering 
away into the suhsoil In winter when the ground is frozen to snoh a 
depth as to make irngation impossible, thp sewage is turned into large 
earthen tanks la which it •stands till it has all disappeared in the snbaoil. 
This mode ot application is limited only to times of severe frost, and the 
area on which it ia practised is only ahaat one-twentieth of that speosally 
prepared for sewage treatment ; as might be expected, it does not purify 
the sewage to such an extent as either of the other modes, The expensea 
in connexion with the pnrchase and laying out were as follows (up to 
31st: March 1890) :— 

Purchase, 40/. 9b. 9d. per acre ; distribution of sewage, 1!!/. 9s. IQd. 

per acre ; laying out, 8!. 13s, %d. per acre ; draining land, 61. Is. 

per acre ; sundry expenses, il. 93. Sii. per nore : Total 73i. 2s. 3^. 

The total quantity of sewage disposed of on the farms since their 
BBtabliahment has been 350,673,798 tons; and though they have dealt 
with this large amount, the land does its work Co-day as well as ever it 
did before. The farms were practically not complete till 1885, and in 
the first year of complete farming (year ending Slst March 1886] a profit, 
in management only, of l,509i. was realised, whilst in the year ending 
March 1889, a profit of ll,511i. was realised. If annual payments for 
capital expenditure are taken into consideration, all the profit of course 
disappears and is, indeed, changed into a loss; but even then it took 
only a rate of from 0'82 to 0*97 of a penny in the £ of the rateable value 
of property connected with the sewers to make uji for the deficiency in 
the years 1885-90. The total expenditure for sewerage and sewage 
disposal works has now reached the sum of 4,080,4'iOi. Professor 
D. Salkowski, of the Berlin University, has carried on a systematic 
investigation of the effluent waters I'roni the farms, and ha>" made 
altoguthor 2il6 analyses (n|i to yist March 1890) ; from these it appears 
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that grass plots (broad irrigation) have abstracted 93'89 per cent, of 
organic pollution — as expressed in parts of permanganate of potash — 
and 98 15 per cent, of organic ammonia ; beds (filtration) have abstracted 
92*66 per cent, of organic pollution — as expressed in parts of perman- 
ganate of potash — and 97*72 per cent, of organic ammonia ; tanks have 
only abstracted 82 '60 per cent, of organic pollution. In connexion .with 
the sewage farms the authorities have established a perfect system of 
recording not only all deaths but also all cases of sickness. Between 
1885 and 1889 the average population per annum on the farms was 968 
men, 825 women, and 327 children, or a total of 1,580 (61 per cent, men, 
18 per cent, women, and 21 per cent, children) ; but of the total grown- 
up male population of 968, 850 are " correctionists " (street loafers, Ac.) 
impoverished in health. The death-rates per 1,000 for all classes were 
11-24 in 1885, 9*22 in 1886, 14-83 in 1887, 679 in 1888, and 4-81 in 1889. 
For the seven principal zymotics the death-rates per 1,000 were 4'32 in 
1885, 3-69 in 1886, 4*15 in 1887, 113 in 1888, and nothing at all in 1889 ; 
or, if the cases are enumerated, there were in this period (1885 to 1889) 
seven deaths from scarlet fever, nine from diphtheria, one from typhoid, 
and three from diarrhoea, all, without exception, among children under 
15 years of age. In 1889 there was a somewhat severe epidemic of 
typhoid fever in the city of Berlin, but not one case of typhoid fever was 
reported on the farm. 

Dr. J. H. Gilbert said that, dismissing the subject of the methods 
of chemical treatment of sewage as a means of purification or of utilisa- 
tion, as of comparatively temporary or limited utility, he would confine 
his attention to the application of sewage to the land. The two questions, 
of purification and of utilisation, must to a certain extent be viewed 
separately. If the position of a town were such that sufficient land for 
utilisation could not be obtained or reached without prohibitive expense, 
in most cases enough might be available for purification to the extent 
necessary to allow of the effluent passing into a river. Sometimes more 
or less utilisation may at the same time be combined. When, however, 
utilisation is a prominent object much more land is essential. But if, as 
should be the case, the application is mainly restricted to the growth of 
succulent crops, the area necessary would be much less than were the 
arrangements made with the object of including the growth of ripened 
crops, which require, and will bear, much less water. At the same time, 
assuming the scheme to be specially adapted for the growth of succulent 
crops, and mainly for the production of milk and meat, more or less land 
might sometimes be devoted within the area to the gi*owth of grain or 
other ripened crops by limited irrigation, or by the use of the manure 
of the animals fed, if this be not made to contribute to the sewage. So 
far as we at present know, the purification necessary to allow of the 
effluent being discharged into a river is reached when practically the 
whole of the soluble organic nitrogen is oxidized into nitric acid ; and in 
our climate it would only be for short periods of the winter that this 
result would not be sufficiently attained under proper management. A 
question arises, however, whether — although all the nitrogenous com. 
pounds were oxidized — all injurious organisms would be removed, and 
this is a point requiring further investigation. But obviously it would 
be an advantage if the organibms efl*ecting the several stages of the 
nitrification process were not removed, but passed into the river. There 
can be no doubt that, although purification is of first importance, utilisa- 
tion for succulent crops, which would take up the manurial matters mOre 
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or Ibbs iilmoat tho year rouml, woald accordiug to the tlogree in which 
locftl cauditious. cost of iliHtribulioii, rtc, peiiaittud, ^rciilly increaBC 
tbu production of the important foods, milk and meat, ivnd tnrire w loaB 
that of other products. Yit. It was hop^lees to eajJiKiEo, that by iho 
ri^tiun of the ooubtitueiits uf sewage to the laud, uor country would lio 
able to produce all the food reijuired by the population. Cost of distri- 
bution must limit tlie area irrigiiCed and the crops grown, and there mast 
be waste of manurial matters, more or leas, according to the local cir- 
tumataiices. But all the produce that can be obtained is eo much to set 
orl" agniuBt the essential cost of purification; thoagh it woald probably 
Ije only under very eiceptional local conditiotia tbut a direct profit on 
the ontl'iy for removal, distribation. and nianagemoiit, ccnld he expected. 
Application of Eewage to the land, bowevur, was undoubtedly the beet 
known means of pnvificatioii. and, notwithstanding the necessary limita- 
l.iiins to ite general applicability as manure, ao far as present experience 
t;oeB, it also promised the best result so far as utilization was concerned 

Colonel Jonea, V.C, agreed eiitiiely with the remarka of the 
PiMHident on Dr. Thresh's paper, and stated his view of the practical 
queation, " Will a sewage farm pay? " As regards the Iiondon question, 
ho referred to the Canyey Island nebeme, aud challanged Dr. Dupr^ and 
his co-fellowa of the Royal Society to reply to his article in the 
"Fortnightly Review" for Jnly 1886, stating that the present state of 
the Thames, as evidenced by the medical officer of the port of London, 
and a petition from Woolwich recently presented to the London Oontity 
Council, was now ivorse than on any previous occasion. 

Mr, Q. H. Brenmer advocated the applioation of a process of 
aeration to sewage. 

Sr, C. It. DrysdaJe expie^sed his gratitndo to the former speakers 
for their remarks, iind eapocially to Dr. Carpenter, who might be called 
the father of sewage -farming in England. It was from England that 
France aud Germiiny had first learnt the value of sevrage- farming, but 
ihoiie oountriea had now, ao far as the capitals were concerned, left na 
far behind in the matter. Paria and Berlin had large irrigation farms in 
very succeaafui operation, and the reaulta obtained there made it still 
more distreaaiiig that London should be so aupino in this matter, and 
go on pouring 180,000,000 gallons of sewage daily into the river instead 
of cm.ploying that Ibrtilising process in the raising of meat and milk for 
the inbabitanta of London. 

Mr. T. J. Perry (CamberweU) advocated the adoption of the 
radial method of distributing sewage oa opposed to centraliaation. 
London should be divided into 19 districts, each uf which would produce 
about 17,000 gallons daily, storm-water being dealt with separately. 
Althongb in favour of the system of irrigation where applicable, he would 
not himself care to live near » sewage-farm. 

Mr. W. C. SillBir defended the A.B.C. process for removing 
sewage, now in operation at Kingston-on-Thames, regarding it as a 
better and more practical system than irrigation, and pointed out the 
great demand for the manure thua obtained. He denied the statement 
that ammonia and phosphates were added to the manure to increase iui 

Dr. C. £. Saunders insisted on the abaence of nuisance or other 
dangers to health in the proximity of n sewage farm when the aewage is 
properly dealt with by broad irrigation. He objected to the introduction 



The Power of Soil and Vegetation^ ^c. 63 

of a commercial element into the discussioiL, as the scientific aspect of 
the case should not be mingled with the commercial. 

Dr. Alfred Carpenter stated that the crude matters are fii*st 
remoyed from the Croydon sewage, and the latter then passed directly 
on to the land. With regard to the statement that people would not care 
to live near a sewage farm, he pointed out that there were many villas 
around the Bedding ton farm. 

Dr. E* Haaghtoxi was prepared to provisionally support the use 
of sewage by spreading it over sewage farms, but did not consider all 
localities suitable for the purpose, and hoped the day would come when 
the dry method would be perfected, and the so-called sewage system 
would be superseded by the no-sewage system. 

Alderman Bonlton (Corporation of Burslem) stated that the 
irrigation system had been adopted at Burslem with great success, but 
deprecated the fact that the land obtainable for this purpose was always 
sold at much higher than the market price. 

Mr. Cripps (Tottenham) pointed out that the system mentioned 
in Dr. Thresh's paper as being in use at 'l^ottenham had now been 
given up, and that Tottenham had paid a fine of 30,0002. to join thu 
Metropolitan sewage system. 
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The President, Sir H. Roscoe, in the Chair. 
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ICritische tmd e^erimentelle Stndien xiber die hygienische 

Bedeutung des Znpfers. 

VON 

Professor Dr. K. B. Lehmann, Vorstand des hygienischen Instituts, 

Wiirzburg. 



Seit der Mitto des vorigen Jahrhunderts beschaftigt die Kupfor- 
frage die wissenschaftUche Welt. Bis zu don fiinfziger Jahren dieses 
Jahrhundeirts war das Dogma von der hohen Gefahrlichkeit des 
Kupfers trotz vereinzelter Widerspriiche unbefangener Beobaehter 
(z. B. EUei-t) allgemein acceptirt, dann folgte eiue gewaltige Reaction, 
die in dem Satze gipfelte : '^ Kupfer ist kein Gift'' Namentlieh 
Erfahrungen practischer Aerzte iiber die Ungefahrlichkeit der Au- 
wendung selbst hoher Kupferdosen bei der Behandhing von Croup 
waren unvereinbar mit der Lehre von der hohen Giftigkeit. 

Die sorgfaltigen Arbeiten der letzten Jahrzehnte, unter denen 
namentlich die von Toussaint, G-alippe und Du Moulin genannt sein 
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mogeti, haben weitcre Klarniif; geliraclit. A. Gwitier's ^'^■n^il■tlatvoUe 
Hehrift "Lp Cuivre et le Plumb" hat in weitercn Kreiaen maassvolle 
Anschauungeii fiber die wahre tosicologischp Bedeiitimg iIpb Kiipfera 
KU verbreiten gesucht. 

Derselbe Alitor liatt« auch niit Botichardat auf flem hygienischen 
internationalen Congresa in Paris 1 S78 tiip Revf nlissiigcf rage eu 
liehaadelii, die er im Siune eines C(inipromissa?8 zn loseii vorsdiliig : 
Ea BoUten bis 18 mg, Kui)fer (die nerade fiir Erbsen hinreicIienUe 
Menge) pr» Kilo Qeinuse zugelassen werden. Da Bohnen mehr 
Kiipfer zu ilirev QriinfarbuDg bedilrfeji, als Erbseu, so siud jetzt, ineineR 
Wisscna, 40 mg. Kupfer pro Kilo Gtemiise in Fnmkreich zugelussen, 

Aber trotz dieser Aufklarnngen findet man noch in <len weitesten 
KreiHen Unklarheit in der KnpEerfmge. Wie weit die Aiisicliten unter 
heworrttgenden Aerzteii und Toxicologeii iiocli auBeinander gehen, 
bewiea aufs Klarate die fast endloKe Debatte der helgischeii Academie 
1884, die liber die Frage des Ministera entbrannte, oh eiii KiipferKusatz 
Z11 Nuhrungamitteln als geaundheitsBcbadlich zu betracbten sei. 

Du Moulin vertrat, von einigen Collegen unterstfltzt, die These : 
"Kupferist kein Gift" bia iu alle Conse(]nenzen, wurde aber von der 
Melirheit iibei-stimmt. Doch giugeu die Ansichteu seiner Gegner weit 
auseinauder, es fanden tncb ulle denkbareu Abstufimgen der Benrteilung 
ile^ Kupfexa von der ilchten Ouprophobie bia ziir kritischeii Wiirdigung 
dfir wirklich nathgewiesenen ScbSdliebkeiten nehen einander vertreten. 
Der BcBcbluas lautete : " Es sei dem Minister zu enipfeblen, jede 
" Anwendung von Kupfersalzen ku SpeieezweckeJi zu verbiet«n, da sie 
" scbadlieb aeien."* 

Die Darstellung aller Autoren leidet nnter dem in der Litteratur 
Btets hervortretenden Widerepruche : 

So viele therapeutisclie imd experimentelle Erfahmngen scbeinen 
eino relative Uuscbadlit-bkeit dea Kupfera hewiesen zu baben, daneben 
eutbalt bis in die alleniBueate Zeit die Litteratur fortwahrend vereinzelte 
Berichte iiber aeliwerst« akute Vergiftimgen dur^h relativ geringfiigige 
Itupfordosen. Die Unsit'lierheit der Verfiis.ser der Lehrbut-her tritt 
aneh in den geriebtaarztlichen Gntachten immtr wieiler au Tage. Auch 
die Frage der ehroniseben Kupfervei^iftung wiril von den meiRteu 
Autoren ohne reehte Ueberzeugung verhnndelt. 

Bei diewem Staude der Frage sthien es uiir erspricsslicb, mit 
einigen Scbiilcrn noeh einmal ein vonirteilfreies, grundlielics espcii- 
mentelles und litterariscbes Stuilium der Knpferfrage vorzunebmen 
und ich hoffc bei der Section Interesse fiir eine kurze Darlegung der 
wicbtigKten Residtat* zu findeii. Anf die Wicdergabe von Ein;(elheittin 
nod eingehender Litteraturkritik und Litteraturcitimng muss ich 
natiirlich bier bei der Knappheit der zugemesseuen Zeit verziehten. 

■ Eine SubalfliiK ntune ich iin Folgi'ndou gesiiiidheitsichadUck, wtfnn sie in den 
PoBen, ill ilenen ^\e in den Kiirpur gelaugen kiiiin, cini! nnTGckeniihace, wenn nuch 
luichtenndvorflbergebccideStorung der Gesundheit bedingt, j/i/liy, wpnti aie achwere 
BlSrcngen oder den Tod verursacht. Man hat viellaoh den Forschom, welohe die 
Giftigkeil der Knpftrsalzc leugneten, die AdbIcIiI lugeschricbfin, oncbihraSchadlieh- 
k^t ZQ lEiigneii ; HI weit ist alier kanm ei 
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I. 

Da hier nur von der okonomischen Bedeutuug des Kupfers 
gesprochen werden solj, so ist vor Allem anzugeben, welche Kupfer- 
mengen durch den Haushalt iiberhaupt in den Korper gelangen 
konnen. 

Wir brauchen bei dieser Ueberlegung den natiirliehen uicht 
unbedeutenden Kupfergehalt zahlreicher Vegetabilien nicht mit in 
Rechnung zu ziehen, da derselbe hygienisch offenbar ganz bedeutuugslos 
ist. Es interessirt uns nur der Ueberscliuss iiber diese normale Menge, 
wie er auf zwei Wegen in die Nabrung kommen kann. 

1. Durch absichtlichen Zusatz von Kupfersalzen : 

«. zu Gemiisen z weeks Griinfarbung (Reverdissage) ; 

b, zu Mehl, um seine Backfahigkeit zu erhohen, das Aussehen des 

daraus gebaekenen Brotes zu verbessern und seinen Wasser- 

gehalt zu verinehren. 

2. Durch Nachlassigkeit : 

a. unpassende Verwendung reiner Kupfer- oder Messinggefasse 

bei der Speisebereitung, d. h. Stehenlassen saurer oder fetter 
Speisen in Metallgefassen nach dem Kochen ; 

b, Verwendung ungereinigt stehen gelassener, griinspahnbe- 

schmutzter Kupfergerathe. 
Es handelt sich um exacte Angaben, welche Mengen von Kupfer 
auf diesem Wege in den Korper gelangen konnen : 
1. Durch absichtlichen Zusatz : 
a. In Gemiiseconserven sind gefuuden in 1 Kilo : 
(1) von Riche und Magnier de la Source : 

in Erbsen - - - 16 Milligramm Kupfer 

in Gurken - - - 18 

in Bohnen - - - 35-45 „ 






(2) von Gautier 



im Durchschnitt etwa 60 
im Maximum 125 

im Minimum 16 

In Deutschland fand soeben Mayrhofer etwa 25-35 mg. Kupfer im 
Durchschnitt in vegetabilischen Conserven. 

Die hochsten Werte, die bisher gefunden wurden, sind : 
184 Pariser Laboratorium, Erbsen. 

180 u. 270 Chatin u. Personne, Erbsen. 
200 Cronquist, Stockholm. 

Wo Angaben vorhanden sind, heisst es meist, dass der Geschmack- 
sinn diese Kupfermengen nicht entdeckte. 

Um zu bestimmen, welche Kupfermengen sich in Gemiise hincin- 
bringen lassen, ohne dass sich der Kupfergehalt dem Geschmacksinn 
verrath, habe ich absichtlich Gemiise mit Kupfer behandelt und ihren 
Gehalt analytisch festgestellt. 

Erbsen mit 186 mg. im Kilo schmeckten noch gar nicht nach 

Kupfer. 
„ 244 „ haben keinen Kupfergeschmack. 

I p. 1838. E 
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Erlist'n inil fi34 lug. im Kilo werdeu iiot^li oliuc Widerwilleo 
gegi'Bseti, hnbeii iilim- wider- 
wai'rigeu anhaltpndpn Nftcli- 

Bohnen mil 740 mg. iui Kilo whiiieckpn iihwlionliob unrt sind 
ongeiiiessbar. 

Es bestaligen und (rwpitfirn also {!iene Angjiljon die VprsiclieniDg 
Qallard'B, dass er und anderc Pcrstmen na Brbsen mit lS0-270ing. 
Kiipfer ini Liter nichts geschmeckt halw. 

b. Itn Brot pind mcIioii gefmideu bis 130 mg. pro Kilo, doch ist. 
Boldies Brot, obwohl noch frei voii Kupfergeschmuck, aehon diirch seiiie 
griinliche Furbe auffallig. 

Es sind iihrigeiia L'lwft 12— 15 mg. (= 50 mg. Kupfersulfat) nacli 
Bruylant* ein voUkommen hinreieliender Zusntx von unverkfinnbarer 
und vorzijglieber Wirkuug, wenn man genothigt ist, a^ldedilcs Mehl za 
verbacken. 

2. Durcli Kooiien oder Aufbewabi-en in Kupfei^efatwen : 

a. Bouillon : 

(1) Beissuppe, 24 Stundeii in Messing stehend enthalt nnch. Mair 
in I Liter 24 Milligramm Kupfer und schmet-kt sehr sclilecht, 
kaum genieBflbar. 

(2) Eigene Versucbe : 

a. In einer Messingpfanne wird 1 Pfnnd Fleiscb rait 1 Liter Was.ser 

und entsprechend Sob, 1 J Stunden gekocbt, dus Pleiseb heraus- 
gebommeo, die Briihe auf einen Liter anfgeliillt nnd nnn in 
der Pfanne steben gelasseu. Nach 24 Stunden Geschuiack 
unverandert, in 1000 cbtm. IH MiUigranim Kupfer. Kwh 
48 Stunden griinliche Parlie, Geschmack fast nnmerklich 
verandert, in 1000 ebcm. 36-H Milligramm Kupfer. 
|9. In einer 7 Tage abaichtlich mit etwas Bonillonresten sh^hen 
gebliebenen aehr schmutzigen, gruuspabnbedwikten Messing- 
pfenne wird der Vei'such wiederholt. 
Naeb 24 Stunden blas^riin, 40 MilUgr. Knpfer, f Geschmack 
Nach 43 Stunden deutlicber griin, 5S mg. Kupfer, "l ;^„eh'^a,'.ij^^t 
Dor Gejicbmack wird also etwa von 40 Milligramm im Liter 
Bouillon an nnangenelun, wenn kein Griinzeug* zngesetzt wird. 

b. Fett: 

Es wurde in blanke Messing- und Kupferscbalen von 100 und 
76 obcm. Inbatt 75 resp. 50 cbtm. ausge.schmolzenes, fUtrirtes, 
koehsalzfreies Buttertett eingegoasen. In den verachiedenen 
Versuchijn wurde l)ald stark, bald scbwaeb runaiges Fett 
vurweudet, dasaelbe bald 1 Stunde auf 120-ltiO° in der Sebale 



■ Bai ceichlichem Grfiiiieug- (Julienne-) Zueafz koonteii wir nooh Suppen 
harstellen, die mit 75 und lUO Milligramni im Liter ertrSglieh achmecfcten, mil SOO 
Milligramm abec schmei^te biippe uaertriiglich, troti Urtlnieagzusatz. Wurdo 
dBB Kupfer als Acetaf znr Briihe geeeWt, solanjie das Fleiaoh uocli mitkochte, so 
uawn 2U0 Milligramm Kupfer init Leiehtigkeit in rier MaBse (Suppe + Fleiach 
-t- GemfiBe) ohne anffallendei) Gonhmack untermbriiiKen. 
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erliitzt, bald nur heiss eingegossen und (24 bis 7 mal 24 Stiinden) 
stehen gelassen. Von den 15 hieher gehorigen Versuchen sei 
nur erwahnt, dass 100 cbcm. stark ranziges Fett (Ranciditat 9) 
in 14 Tagen 8*7 mg. Kupfer aufnahmen. Es war hier das 
Fett nur heiss eingegossen. 

Aehnliche Mengen wurden durch einstiindiges Erhitzen auf 160° 
und 24stiindiges Stehenlassen erhalten. 

Schliesslieh wurde eine blanke Messingschale von 90 cbcm. Inhalt 
^ mm. hoch mit Butter von der Ranciditat 10 eingerieben und 
24 Stunden im Zimmer stehen gelassen, das Fett farbte sich 
intensiv blaulich griin. Hierauf werden 50 cbcm. Butter von 
Ranciditat 8 eingegossen und wieder 24 Stunden stehen ge- 
lassen. Untersuchung wie oben ergibt 5 mg. Kupfer, also in 
100 cbcm., 10 Milligramm Kupfer. 

c. Wein (kalt) : 

In Glasern, die je 2 Liter sauren frankisclien Landwein enthielten, 
tauchten 600 Quadratcentimeter Kupfer- resp. Messingblech 
bald ganz unter, bald ragte ein Stiick Blech iiber die Ober- 
flache empor. Es zeigte sich, dass bei herausragendem Blech 
mehr Kupfer in Losung ging und dass aus Messingblech etwas 
mehr als aus Kupferblech aufgelost wurde. 

1 Liter Wein nahm beispielsweise aus hervorragendem Kupfer auf : 
In 24 h. - - - 21 mg. Cu. 

In 7 mal 24 h. - - - 56 „ ^, 

Ueber den Gteschmack kann ich noch folgende Angaben machen : 

Wenn 1 Liter Wein (als Acetat) enthalt : 

Gehalt. Eigenschaften. 

50 mg. Kupfer - - gut geniessbar. 



100 „ 
150,, 



200 



» 



» 



» 



» 



zeigt schwachen Nachgeschmack. 
kaum geniessbar, starker Nach- 

geschmack. 
ungeniessbar, leicht blaugriinliche 

Farbe. 



d, Essig (kalt) : 
Versuchsverfahren wie bei Wein. 

Ein Liter nahm auf : — 





Herausragendes 
Messing. 


Herausragendes 
Kupfer. 


In24h. - 

In 7 mal 24 h. - - - - - 


61 mg. 
195 „ 

• 


55 mg. 
156 „ 



Besondere noch nicht abgeschlossene Versuche zeigen, dass auch 
sauere Ragouts, Sauerkraut u. dergl. nur bescheidene, oft sogar nur sehr 
geringe Mengen aus Kupfergefassen aufnehmen. 

E 2 



u. 

FiU'^n wir imii, {^stiitzt aiif tlie ermitwlteu Zahlen, velchs 
Kupfermengen kiitmen im nngunstigsten Fftlle (lurch eine Mahlzeit 
in lien Korper gplangen, ohnc (lass es den Sinnea kh sehr auffiillt ? 
Die griine oder blaiigriiiie Farbe, vor allem abcr der adstringirende 
Kupfei^eschmafk, werdon jn vor alkugmpsen Mengen warnen. Neh- 
men wir an, dass dit; Mahlzeit hei Licbt odi^r eehlethter Beleiiclitiuig 
Terzelirt werde, so dass die blaiie Farliu der Speiaen weniger bemerfct 
wird, so konneu wiv nui- lUiri^h den Gteat'liniufkaiiin suEinerkBani werdeo. 

Im BchliraniHteu Full koiinte w> etwa Iwi cinpm weing empfind- 
lU'ben Gimmen in einer starken Mahlzeit in den Korpei' gelnngen ! 
In 300 cem. Suppe - - - - 20 mg. 

r Wein, <ler in Knpft^r slur 



, 50 c. 



10 , 



3 solelier Fall 



kupfer- 
Kupferdosen 






„ 50 g. Fett, das zum Braten dieiite - ■ 

„ 2O0 g. starkst gekiipfertcn Erbsen - 5^ 

„ 500 g. maximal kupferhaltigen Brotes - G 

Also im Maximnm 195 nig. Doth wird naturlicli t 

nie voi-kommen. 

Das leuchtet aber sofort ein, daas viel leichtpr in eir 
haltigem Brot und Coiiserven bestehenden Mahlzeit hoh 
in den Korper geJuugen, tds dureh Suppe, Ragout u. drgl., selbst 
sie in grunspahnbedeckteii Kupfergeachirren hergestellt worilen, weun 
nur keine stark eauren Gemiise in Kupfer geliocht uiid erkaltel siud, 

Wenn wir die Conserven und das Brot aussuhlieBsen, wird flhflr- 
lianpt selten mehr als 30-50 mg., kamn jemals 100 mg. Kupft 
ciuei' Mahlzeit in den Kilrper gclaugeti kiinufii, in Coiiserven 
Brot ilagegen ziemlicli leicht 100, ja bis 200 uig. 

III. 

Aiif die Frage, von wekher Menge ab reine Kupferpraparate bei 
eiomaligem Einnehmen wii'ken, antwortet die Pliarmmrologie, dass 
Dosen von 10-30 mg. Kupfer in hinreiebender Vei-iiunnung meiat 
wirkungslos sind, dass etwa 50-100 mg. Kupfer Uehlichkeit, Brecbrciz 
und in der Kegel Brechen erzeugeii. 

Auch vou grOsseren Dosen bis etwa 200 mg. (d. h. etwa 0'8g. 
KupfersTilfat), auf einmal genommen, findet sich nirgenda eiue andere 
beglauhigte Wirknng als Erbrechea angefiihrt, hOchstens sind noch 
kolitartige Leibschmerzen und acbmertihafte Diarrlioen erw&hnt.* 

Zu therapeutiaeheu Zweeken fanden oft sehr gros«e Dosen Ver- 
wendung. Kinder nahmen z. B. liei Dii Moulin in 5-6 Tagen 1^-2^ g. 

* Mischt man Huadeu oder KaCzE^u, die Torhtr iiie Kupfer cchielten, uitter 
die NabruDg auf eiainal eiue coucenCtir(e LOxiing von 1 g. Kupferaulfait = 350 mg. 
Kupfer, iras nicht iairntr leicht alngenumiueD trird, so bccchen auch diese Thiere 
bios uud seigen keine wciteren Sjmptome. Totet man sle, so sind hdohEteua ganx 
minimale An&tziingen an der MaffetiKchleimhunt (Rilthuagen und EpiChelabatoi' 
sunKenI zuaeben. Uud doch enlsprtcho dieHC Dosis (50-100 nig. KupfiT pro Kilo) 
bcim MuDsclieu ciiiur g&az gewaltigea Galw. 
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Kupfersulfat, d. h. pro die c. 0*5 g. Kupfersiilfat =120 mg. Kupfer. 
Sie erbrachen oft nur dio (Tsten Doson und l)ehielt(»n das iibrigo bei 
8ich. Ja in einzelnen Fiilhm vorordneton Aerzte bis zn 1 g. Kupfersulfat 
= 250 mg. Kupfer an eineui Tage. Niemals wurde irgend ein Sehaden 
da von gesehen, selbst wenn nur wenig gebrochen wurde. 

Die kleinste genau bekannte Dose eines reinen Kupfersabses, von 
der ich eine ernstere Affection eines Erwachsenen in <ler Litteratur 
sichergestellt beschrieben finde, ist etwa 5 g. Kupfersulfat = 1,200 mg. 
Kupfer; einmal soil ein Kind an 1*2 g. Kupferclilorid, d. b. 560 mg. 
Kupfer gestorben sein, was bei der atzenden Wirkung des diesmal 
ziemlich eoneentrirt genommenen Priiparates wolil glaublich erscbeint. 
Aber grade zur Einfiihnmg concentrirt^^r Losungen ist hn Haushalt am 
wenigsten Gelegenheit gegd>en. Dass es, wie es eine Idiosynkrasie gegen 
Erdbeeren, Krebse, Morpbium, Ammoniakgas, scbweflige Saure und 
viele andere Stoffe giebt, audi eine solche fiir Kupfer gelegentlich 
einmal geben kann, soil niclit geleugnet werden ; solebe Abnormitaten 
werden aber obne jeden Einfluss auf unsere Reflexiouen bleiben miissen. 
Crog bat Personen beobacbtet, die angeblieb 30 mg. Kupfersulfat = 
8 mg. Kupfer auf einen ganzen Tag vertbeilt nicbt vertragen, ja, nacb 
einer Angabe Blodig's bat Letzterer lutoxieationssymptome durcb 
blosses Aetzen der Conjunctiva mit Kupfersulfatcrystallen beobacbtet. 

IV. 

Die Vermutbuug, dass einzelne Kupfersalze vielleicbt scbadlicber 
wirken als die anderen, entbebrt j(Mles Beweisi^s. Es sind bisber von 
den einzcilnen Autoren und niir selbst Acettit, Sulfat, Carbouat, Citrat, 
Succinat, Cblorid, von mir siK'cii^ll vielfacb Butyrat, Oleat, Lactat 
gepriift worden, obne (Lwss eine wesentlicbe Differenz der Wirkung 
bcstande. Aber audi die versdiiedenen Versudie der Autoren mit 
Kupferalbuminaten konnen nur die. Ueberzeugung verstarken, dass eine 
specifisclie Wirkung irgend welcher Kupfersalze, wenn sie nicbt an 
giftige S^uren gebunden sind, nicbt bestebt. 

In eineiu Versucli, in dem icb selbst 132 Milligramm Kupfer 
in 200 Gramm selbst griiugefarbter Erbsen verzehrte, wurde bei dem 
Essen wenig unangenehmer Gescbmack, aber etwa \ Stunde anhaltender 
kupferiger Nacbgescbmack bemerkt; nacb dreistundiger abwecbselnd 
scbwerer und leichterer Nausea trat ein zweimaliges beftiges Erbrecben, 
dann aber voUkommenes Woblbefinden ein, vier Stunden spater wurde 
mit Appetit zu Abend gegessen. 

V. 

Die Litteratur entbalt keinen einzigen Fall von akuten Vergif- 
tungen durcb kupferhaltiges Brot oder Conserven, obwohl, wie wir 
sahen, auf diesem Wege am Leichtesten grosse Kupfermengen einge- 
fuhrt werden und sicherlicb scbon baufig eingefiihrt worden sind, 
namentlich solange die Controlle nicbt streng und die Verwendung des 
Kupfers zu diesen Zwecken in manchen Landern allgemein war. 

Dagegen sind eine Menge Falle gut oder scblecbt beschrieben, in 
denen schwerste, ja t6(ltliche Erkrankungen eintraten, nachdem eine 
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^\i\<\iv, I'iii Kiigout oder lirgl. verat-hrt wni-, ilns iiiujlilitr als kupferhiiltig 
i-rkimiit wiirde, Wenu ulierhaupt dip UnterBuchuiig nnf Kupfisr qiuin- 
litativ imsgeluhrt wurile, so ergab sie in dietien Fallen niemala Zabl^Ji, 
(lie es audi flur entfernt dartliun, ilaaa einer der ErkraukKn aucb 
iiiir 150-200 Milligramm verzehrt Iiabf ; gewiilmlioh licas rich nur 
die AiiEnaiime von 20-50 Milligminm Kupfer wnlirscheiiilicli machen, 

Da sieh wcder viel Kupfer noch die Aiiwesetiheit beaonders giftiger 
Kupferverbindnngen in den luit Knpfei'geschirren bereiteten Speisen 
nachweisen lasst, so ilrangt sioh dein Unbeftmgenen die Aniinlime auf, 
daas vielleicht nobeu den Knpferverbitiduugeu andero Gifte vorlianden 
geweseii sein mochl«n. 

Die Thntaauhe, dusa in vielen der sogenatmUin Kupfervergiftungen 
nacli Einfiilii'ung kleiner Kupt'ermengen neben BreclidurolifallHn die 
verschiRtiensten nerviisea Stcirungeo wie Kopfwfh, Zitti^rn, Manie, 
Scorbut, hei den Seutiouen acbwere geschwiirige MiigendurmentKnn- 
dungen augegeben werden, sprieht auch sehr gegen diu Bedeutiing dea 
Kupfers. 

VI. 
Die oknnoiniBClipn " Kupferyergit'tungen " sind uiciBt. diircli Nalir- 
uuggmittel bedingt, 'lie Idngere Zeit in Kupfer uufbewubrt wareu; 
nebmeu wir nun an, dass dubei gebildete BacterieuBtoffwechaelproduote 
die eigentliche Scbadlichkeit darstellen, so ereebeint die groase Melirzahl 
der " Kupf ervergif tuugen " in ganz anderem Lieht. Jetzt iat ohne 
weiteres veratandlicb : 

1. warum so wenig Kupfer zur Bchweren Vergiftimg notbig 

erscheint ; 

2. warum die atets sehr kupfenirme Fleiscbbriihe, Ragouts u. dgl- 

so oft Kupfervergiftungen bedingeu, dagegen stark kupfer- 
haltige Conserven noch nie emstere Erki-ankuiig eraeugen ; 

3. warum die Erankbeitsbilder bo verschiedeo sind, oft von 

achwereu nervosen Symptomeu b^leitet ; 

4. warum so haufig hei dunkeln Vergiftuiigafiilluii ganz die 

Symptome der sogenannten " Kupfervergiftmig " auftreten, 
ohne dass eine Spur Kupfer nachgewiesen werden konnte, 
so Behr man auch nach dieser bequemeu Erklarung fiir die 
Stoning gesucht batte ; 

5. warum mit der zunehmenden KenntnisB von den Ptomainver- 

giftungen die Kupfervergiftungen in der Litteratur immer 



Es woU damit niuht gesagt seiu, dass nicbt auch audere organische 
odei' anorganische Gift« gelegentlich einer Kupfervergiftung vorge- 
tauecht habeu. 

Es moge rair geatattet sein, an einigen alt«ren uml neueren Fallen 
meine Ausicht liber die angeblich bewiesene Bedeutung der Kupfer- 
ge^chirre zu zeigen. 

Johauu Peter Prank erzahit in aeinem vorziiglichen " System einer 
voUstandigen mediainiauhen Polizei, X783," neben einigen anderaq 
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Alarmgeschichten iiber die Q-iftigkeit des Kupfers im Eifer einen Fall, 
in dem die Viiter des Oratoriums zu Angers alle nach dem Grenuss 
eines Eagouts sehr schwer erkrankten, welches in einem vollig reinen 
gut uberzinnten kupfemen Gefass nur aufgewarmt worden war. Wer 
zweifelt hier an einer Fleischvergiftung ? 

Navier (1772) berichtet von schweren Vergiftungen an 7 Personen 
einer Familie (lurch einen Kuchen und Ragout und Suppe. Es soil 
hier ein kupferner Schaumloffel, mit dem das zum Kuchen verwendete 
Butterschmalz abgeschaumt wurde und der auch zum Abschaumen der 
Suppe Anwendung faud, an dem Ungliick schuld gewesen sein. Diese 
Erklarung ist einfach grundlos, die Moglichkeit einer nennenswerten 
Kupfereinfiihrung ausgeschlossen,— eine Ptomainvergiftung durch das 
Fleisch, eine Barytvergiftung oder Mehlptomainvergiftung durch den 
Kuchen unendlich wahrseheinlicher. 

Die beriihmte oft citirte von Pleischl und Heller 1847 im 
Krankenhaus zu Wien beobachtete " Kupfermassenvergiftung " kann 
ich auch nicht auf Kupfer beziehen. Es erkrankten 130 Personen, 
von denen neun theils unter den Symptomen der Manie, theils des 
Scorbuts zu Grunde gingen ! Die Ulcerationsprocesse im Darmkanal 
waren nur bei sehr grossen atzenden Kupfermengen auf letzteres zu 
beziehen ; so bildet die ganze Erkrankung das schonste Pendant zu den 
Fleischvergiftungen der neueren Zeit, wenn auch Heller etwas Kupfer 
in den Speiseresten und im Erbrochenen der Kranken fand. 

Fiir die beiden neuesten von Mair beschriebenen todtlichen 
Kupfervergiftungen (Priedreichs Blatter 1887) kann ich auch durchaus 
nicht den Beweis, dass das Kupfer die Todesursache darstelle, als 
geliefert ausehen. Beide Falle soUen durch Verwendung von Kujpfer- 
geschirren zu erkliiren sein ; der eine konnte ebensogut eine Ptomain- 
vergiftung, der andere sehr interessante, bei dem 4 Personen in wenigen 
Stunden starben, eine Kohlenoxydvergiftung darstellen. 

VII. 

Lasst sich durch das Bisherige darthun, dass beim gesunden 
Erwachsenen schwere akute 5konomische Kupfervergiftungen kaum 
eintreten k6nuen, so mag gerne zugegeben werden, dass das Erbrechen, 
das auf die Einnahme grosser Dosen folgt, gelegentlich bei geschwachten 
Individuen, namentlich schwachen Greisen, zufallig eine schwere 
Stbrung der Herzfunction, Collaps u. dergl. auslOsen kann. Hier hat 
das Kupfer aber keineswegs specifisch, sondern nur wie ein einfaches 
Brechmittel gewirkt. 



VIII. 

Es handelt sich nun noch um die Frage der chronischen Kupfer- 
vergiftung. Die Zeiten, in denen die iibertriebenen kritiklosen 
Schilderungen von der HauJfigkeit chronischer Kupfervergiftungen 
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uiiuiputlicli lici FalirikiLrlipitw]] ycgliiulil. wiiidon, siiiil laiigst voriiber. 
Die GHStropAthia cupricft felirilid, ciie Colica Bcriiginis, ilie Kiipfer- 
lahmung sind jetKt eotweder als seltem^ Kniukheitea crkiart — txli'V iler 
ZiisainmeiihaTig derselben mit (lem Kiipfsr winl gar gang geteugoel, 
und Blei, Zink, Owlmiiiiii, Kohlennsyd uiid underi! rhdmiwho pvph- 
tuell aucli physikalischn St'hadlifhkfiiten als wahro KrnnkheitsurBaiilie 
Ixitrachtet. 

Eigeue Erfafarungen babe ich an Eiipfernrbeitem keine sammeln 
koonoD, kann aber durch die Oul« des auBgezelcbneteti Konners der 
Gewerbckrankheiten, Medici nabiith Dr. Merkel in Nurnberg, mit- 
theilen, dass deraelbe trotz der grossen BronceiiidiiBtrie in ITnrth, bei der 
die Arbeiter von Broncestaub ganz vergoldet und versilbert sind, twe 
eine Kupfervergiftnng gesehen bat. Hirt'fi Erklaning der Kupferkolik 
als ukute KxipEeryergiftung bei unreinlichen Kupfer- (Grunspahn-) 
Arbeit«irn erscheint iiiir recht annehinbar, urn einen Theil der FEUe, 
wo man mit der Annahme eiiier Vergiftung durch andere Metalle 
iiic'ht aiiskommt, zu prklaren. Fiir einige wenigc in der Litteratur 
immer wiedei- ahgainiekte Falle : Kupfervergiftnng bei eineiu 
Euchbinder dnrcb Vergokleu der Biiehcrriicken mit unachtem Gold, 
bei einem Manne durth ein in Kupfer gefasstcB Gebiss, ist nur die 
Amiubuie eiuer beeoudcren ganz rathselbaften Idiosyakrasie moglicli, 
weiin nic'ht auuh hier irgend eine falsehe Deulung vorliegt. 

Von einer chroniachen Vergiftung (iurch kupEerhaltige Nahrungs- 
mittel (Brot, Oonserven) enthalt die Litteratur keinen einzigen gut 
beobachteten Fall, dagegen ass Galippe experiiueoti causa 14 Mouatu 
mit aeiner Familie bios in Kupfer zubereitete und haulig ilarin erkaltele 
Spcisen obne jeden Sehaden. 

leh selbst habe, um mir iiber die alteven Erfabrungen von 
Toussaint, Du Moulin u. A., an Thieren und Mepschen ein objektives 
Urteil zu bilden, langdauernde Fiitterungsversuehe mit meinen Schiilem 
an 6 Kanincben, 4 Katzen und 1 Hunde angi^ellt. Es wurden daiwi, 
nachdem die Thiei-e sich in einigen Tagen an den Kupfergehalt der 
Nahmug durch kleine Dosen (10-30 mg. Kupfer) gewohnt batten, 
meist Dosen vou 50, hauliger noch von 100 uig. Kupfer gefiittert und 
die Versuebe 2~4, einmal 6 Monate fortgesetzt. 

Es wnrde Sulfat, Acetat, Chlorid, Oleat, Butyrat, Lactat ohne jeden 
TJnterBchied der "Wirkuug verwendet. 

Die Sake wunieu steta vollkommen mit der Nahrung gemii^cht 
und ibre Aufnahme eonti-oUiert. Abgesehen von golegentliohem 
Erbrechen und bei der Section einigeinal entdccktem Magenkatarrh 
waren die Thiere gnnz wohl, speciell auch die Nieren gesund. Ein 
Tlicil der Thiere zeigte sogar betrachtliche Gewichtszunahme. Nervose 
Symptome, Krampfe, Labmungen, Diarrhoen, Obstipationen wurden 
nie beobachtet. Dagegeu wies (he Analyse der Organe eine bedoutende 
Kiipferresorption nach, die Leberii der Katzen entbielten durcb- 
Mchnittlich 12 mg. Kupfer, aucb in den iibrigen Orgajieie war etwas 
mehr Kupfer als bei aknten Jntoxicationen ^u finden. 
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Trotz der Versuche von Toussaint und Qiilippe am GKjsunden und so 
vieler interessanter Erfahrungen an lange Zeit mit hoheu Kupferdosen 
behandelten scrophulOsen und nervenkranken Personen, ersehien es 
mir erwiinscht aueh am gesunden Menschon nochmals Erfalirungen zu 
sammeln. 

Es nahmen daher 2 meiner Schiiler nochmals taglich in Bier 
kleine Kupfermengen, der eine als Sulfat, der andere als Acetat : 

Herr M 50 Tage 10 mg. Cu=: 39 mg. Kupfersulfat 
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Beide Herren beobachteten nicht ein einziges mal die leiseste 
StOrung an sicb weder wahrend des Einnehmens noch uachher. Icb 
wahlte die Dosen absicbtlicb kleiner, als sie zu therapeutisehen 
Zwecken genommen zu werden pflegten, da ieh auch jede Magen- 
belastigung vermeiden woUte. 

Soweit man nach 2- bis 3-monatlicher Versuchsdauer einen 
Schluss Ziehen kann, muss ich mich unumwunden dahin aussprechen : 
Die Versuche am Menschen mit kleinen Kupferdosen sprechen auch bei 
uns absolut gegen die M6glichkeit einer chronischeu Kupfervergiftung, 
durch die im Haushalt vorkommenden Mengen. 

Es sei mir noch gestattet, aus einem schon recht umfangreichen 
und miihsam gewonnenen Zahlenmaterial hier noch einige theoretisch 
interessante Daten vorlaufig mitzutheilen : Von mittleren Kupferdosen, 
die man einnehmen lasst, werden einige Procent resorbiert (von kleinen 
Dosen mehr, von grossen weniger) ; leichte Magenanatzung scheint ohne 
Bedeutung fiir die ResorptionsgrOsse ; die grSsste Menge des offenbar 
vorwiegend aus dem Darme resorbierten Kupfers wird voriiber- 
gehend in der Leber deponirt, der Hauptausscheidungsweg fiir das 
Kupfer scheint beim Hunde die Leber, beim Kaninchen der Darm, 
beim Menschen die Niere. 

Fiir den Menschen haben wir speciell durch zahlreiche sorgfaltige 
Analysen dargethan, dass nach Einnehmen von 30 mg. Kupfer im Harn 
in 3 Tagen zusammen circa 4-5 mg. erscheineu, iiber die Ausscheidung 
durch Darm und Galle lasst sich beim Menschen natiirlich nichts weiteres 
sagen. 

IX. 

Von diesen Erwaguugen geleitet, ist eine directe Schadiguug akuter 
oder chronischer Art von den Kupfermengen nicht zu befurchten, wie 
sie durch maassvoUe und kunstgerechte Reverdissage, Brotbereitung 
mit Kupfer, und etwas sorglose Beniitzung kupferner Gegenstande im 
Haushalt in den K5rper gelangen ; dagegen kOnnen durch grob 
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naehlfesig hergeslellte Conserven oflpr Brot. iind n.lwolul. nachlassig 
behandelte Kupfergeschitre reclit wohl Erhrechen, viHlleiuht iiiifh olnmal 
BrechdurchEall, aber kttwn mekr nntstelieu. 

Die Hygiene wiinscht ein Verbot der Verweiidung von Kupfer zur 
Farbung von Gfemiiaeconaerven, weil j 

a. die Qefahr dea Missbrauchs (des nuchiassigeu Znynl/ps za 

grosaer d. h. acbadlicher Meugeu) vorlii-gt j 

b. wwler Hnltbarkeit noch GBi«;hmack der Conserveji ckulurcb 

gewiiiut ; 

c. kein Grund vorliegt die Coiiserven griinur zu f&rbeu als die 

frJBch gekochten Gfemiise. 

Die Hygiene hat also ein Intereaae daran, den uutzlosen Kupf^- 
zusutz Ku Ghjmiisen iiberall bu verbieten j der Uelwrtreter dieewr Vor- 
sclirift wird aber nur danu " wegen einer mftglicherweise eintretenden 
" BesthSiliguiig der mensc^bliclien Gesundlieit " zu beslrafen sein, wenn 
■wirklich bedentende Meiigen KupEer in die Gemiiso Hingefiihrt sind. 
Der Zusatz hUiner Mengen, etwa 20-30 mg. pro Kilo, wird uur &U8 
nicht liygieni-selieu Griinden, weno man will " als scbeiubare Verbesse- 
miig," ale " Tausdiung libRr liie QualitSt " u. dergl. kii beslrafen sein. 

Der Zusatz von Kupfer zu Brot ist sl«ls absolut zu verbieten, weil : 

a. die Gefuhr des nacblSssigen Zusatzes zu grosser gesundheitH- 

Bcbadlicher Meugeu vorliegt ; 

b. verdorbenes, unter Umatanden subadiiches, verdorbenes Mebl 

wieder baukfabig winl ; 

c. ein Termelirter Wasserzusatz (6-7 "j^ mOgUeli wird. 
Kuptergeaehirre soUen iiicbt zum Aufbewabren fetter, saurer oder 

gestilzener Speisen dieneu. 

Damit iat Allea geHcbeheu, urn aucb die leiehteu Kupfcracha- 
diguugen auszuschliessen. 

Die geriebtliehe Mediyin hat die Pflitbt, viel mebr ala diea beul^ 
uocli geschieht, bei angeblicheu sehwei'en Kupfervergiftuugeu durcb 
Speiaen quantitative Ermittelungen anzuatellwi, urn darzuthiin, ob 
deun wirtlich aUermindestens 200 Milligramm Kupfer von dem 
Vei^teten genosseu sind. Lasst aieb dieser Beweis nicht fiihren, ao 
ist an eiue Kupfervergiftung l>ei eineni Erwacbseuen nicht zu denkeu, 
vielmebr dnruh Anamnese und Analyse nach Ptomainen oder Toxalbu- 
miiieu zu fahnden. Fiir eiue tOdtliche Kupfervergiftung am gesunden 
Erwacbseuen siud naoh miHeren Kenutnisaen minde^teuK 1200 mg, 
Kupfer nOtbig. 



DISCUSSION. 
The President briefly I'ecapitnlated the chief poiaits of Professor 
Lehmanu'e Paper in Bngliah, and pointed out the groat value of the 
reanlte therein described. 
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ICr. Ooodfellow remarked that, haying had occasion within the. 
last three years to examine a large number of samples of English bread 
for adulterants, he was enabled to say that no case of adulteration with 
copper sulphate had come under his notice. He had, however, examined 
seven specimens of Dutch bread, and had found traces of copper sulphate 
in four cases. 

Xr. Cassal said that copper had not been found in bread by British 
public analysts, so far as he was aware, since the passing of the " Sale of 
Food and Drugs Act, 1875." If it ever existed as an adulterant of bread, 
it must have been some time before the passing of that Act. There had 
recently been a conviction at G-}asgow for selling tinned peas containing 
copper. 

Dr. E. G. Colman asked Professor Lehmann whether he believed 
that tin, as well as co])per, had not the great poisonous effect usually 
ascribed to it. Most of the cases of poisoning from tinned meats which 
had been ascribed to tin-poisoning really appeared to be due to ptomaines. 

Dr. W. J. BuBSell, F.B.S., believed that the bad character of 
copper had been gained owing to the ease with which it is detected in 
small quantities in chemical analysis, and alluded to the curious fact that 
considerable quantities of copper were contained in the two red tail- 
feathers of the Touracon. 

Professor Iieliinann, in reply to Dr. Colman, stated that tin, when 
taken in small quantities for a length of time, had, undoubtedly, an ill 
effect upon the system, but believed that all the supposed acute cases of 
tin-poisoning were in reality caused by ptomaines. 



The Action of Water on Lead. 

BY 

J. H. Gaerbtt, M.D., D.P.H. 

The subject of the action of water on lead has a special hygienic 
interest on account of its resulting in the contamination by lead of 
drinking-water. 

In the Gulstonian Lectures, delivered in the early part of the 
present year before the Royal College of Physicians of London, 
Dr. Thomas Oliver has treated the subject of lead poisoning in an 
exhaustive manner, and to his treatise reference can be made for informa- 
tion upon the pathological effects likely to accrue from imbibition of 
this metal and its salts. 

The chemical aspect of the question, which at present concerns us, 
has received the attention of several experimenters, but the want of 
agreement noticeable in their results has led to a confusion rather than to 
a settlement of the matter. I venture to suggest that this has been 
mainly due to the different ways in which the experiments have been 
conducted, and to the bias in favour of the acid, which is sometimes con- 
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By tbe observations I liit^'e uinile iipou ihp iu:tiDii of n greut rauny 
waters, I am couvJQced, riuI tiimiot think tlicrf is room fiir ilunbl, that 
tlip prininry action of water oti k>a<l is in every case a profcss of oxidation. 
ThiiH, thf invariable result of jjiitting leail itito conttw-t with water 
ni'iitral or fiiintly nlkalinr- in reitctioii, such uh most tlistilled waters, is 
the production of a eolonrlf ws eryMtalliue oxyliydrate of lead that is almont 
insoluble in piirn water. I have rewntly hail nniler esaminatioa 
unmeroiis SMimples of soft waters from the Devonshire rivers, Ae., and 
have found that they aet ujion leaii in a manner pnwtically identical with 
the aetion of dictilleil water, and a similar eifwit may commonly be 
obtained from rain water. In each cnse solid oxyhydrate of lead is 
rapidly prodiiiied, and falls off the leail as il is formed, leavin}; a freJ^h 
.■(urface to be acted upon. The aii- being admitttnl to tbe siirfaee of the 
water, this action is continuous, histing for weeks or luoDthM, or luttil 
the lead is burieil in thp deep layer of oxyhydrate prmlncwi. 

With the action of these neutral or faintly alkaline waters, let ns 
contrast the action of a decidedly acid water. Niitiirally acid waters 
arc found in connexion with peat and otherwise, but the composttiou 
of the acid which these peat waters contain is at present nnknown. 
When one of these acid waters is plated in contact with lead we get 
a clear solution of lead sidt lis an immediate rewult; but, doubtless, the 
lead is oxidized before being ilissolved by the acid. The amount of 
acid present of course determines tbe amount of lenil that can be dis- 
solved. The action does not necessai'ily stop here, however, but the 
oxidation of the lead may continue beyond the point of satm-ation 
of the acid, and the extra oxide forme<l, or a part of it, eombiuiiif; 
with the neutral salt iu sohition forms an oxysalt. This osisalt 
being less sohible than the neutral salt, less lejtd is now containi^d 



solution ; a portion of that at first dissolveil i 



■ form 



ng part 



of the <ieposit that lies upon the bottom of the i-pssel or upon the 
siu^ace of the lead. When the acid in the wal«r w very small in 
quantity the usual pi'oduction of oxyhydrate of lead is only delayed 
for a short time. When a much more appreciable qnantity of acid is 
contained in the water, the oxysalt which is thrown out of solution and 
deposited, or formetl, upon the surface of the leail, tends to adhexe firmly, 
and covering the lead protects it and thus brings tbe action to a termina. 
tion. By a very careful neutralisation of the acid, the production of 
solid oxyhydrate may be made to commence immediately, just as it does 
in waters that are naturally neutral or nearly so. The oxyhydrate of 
lead itself gives the watei' an alkaline reaction, and the reaction of every 
water that is acting on lead is therefore destined to become alkaline 
ultimately, the only factor necessary for the continuoiis oxidation of the 
lead being a constant supply of oxygen, 

Waters which are dwidedly alkaline by reason of containing con- 
siderable quantities of a carbonate, snieb ns calcium carbonate, including 
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those that deserve in any degree the title of hard waters, are prevented 
from acting on lead by the formation upon the surface of the metal of a 
closely fitting insoluble coat or film, which is presumably a basic car- 
bonate of lead. The carbonic acid which ordinarily acts as a solvent to 
the carbonate of lime in hard waters, does not leave the carbonate of 
lime to dissolve carbonate of lead; but unusual waters may exist in 
which there is a very large excess of carbonic acid gas over that required 
to hold in solution the calcium carbonate, and the formation and solution 
of carbonate of lead may then be expected. Such a water must be 
included amongst the acid waters, and there is no acid water that so 
well exemplifies the effect of the continued oxidation at the surface of 
the lead, in causing the ultimate precipitation of the soluble lead salt at 
first formed, as distilled water into which carbonic acid gas has been 
passed. As will be seen in the following table, the solution becomes 
stronger until it contains lead in the proportion of 2*8 millegrammes per 
litre ; but after 20 hours' further exposure the strength is reduced to 
•14 millegrammes per litre. 

Table showing the Amount of Lead dissolved by Distilled Water 

into which CO2 has been passed. 

Time exposed. Lead in Solution. 

3 hours - - '94 millegrammes per litre. 

10 „ . - 2-8 

30 „ . - 14 

It has been stated by some authors that carbonic acid gas dissolves 
lead ; by others, that it coats lead and prevents the action of water upon 
the metal. It does both ; first the one, and then the other. For car- 
bonate of lead is first dissolved by excess of CO2 ; but this excess of 
CO2 is presently neutralised by further production of oxide of lead. A 
great part of the lead at first dissolved is withdrawn from solution, and 
a basic carbonate is formed upon the surface of the lead which, pro- 
tecting it from the water, causes cessation of action. The coat which 
carbonic acid gives to lead in this way is a soft white fur, quite different 
from the closely fitting film that is formed upon it when an alkaline 
carbonate is contained in the water. A fur similar in appearance, com- 
posed of basic salt, covers the lead as an ultimate residt of the action of 
waters containing other acids, such as nitric, hydrochloric, or sulphuric 
which in limited proportion have been purposely added to the water, or 
the acid naturally contained in peaty waters when it exists in them in 
sufficient quantity. The fact of a water containing certain neutral salts 
other than carbonate, such as sulphate, also leads to the formation of a 
similar fur upon the surface of the lead, a reaction between the oxy- 
hydrate of lead and the sulphate of calcium, &c. evidently taking place. 
The presence of sulphate, chloride, <fec. causes more lead to be retained 
in solution, and ammonia salts do the same thing in a particular degree, 
especially nitrate of ammonia. Sulphate diminishes the rate of produc- 
tion of oxyhydrate of lead, or puts an end to its production altogether by 



78 Section V. 

t;lofEfEing tlic smt'iiw of t.iif li'ftil with basic s»k of sligLt soliiliilitv llmt 
Hoi>8 not full off tlip surface of llie metal ns do the fine eristals of tlip 
oxykyilrflte iLielf. The preseuce of chloride appenrs to increase the mt*" 
of iisiilation of leail. Phosphiite nnd silicate have some, power in caositig 
a closely fitting in.'^oluble film to be fornicd on ^kif Hiirfftce of the metal 
which has influence in protecting it from further action of water ; hut 
the protective coat affonlcd by these salts does not form so <iuickly luid 
perfectly as in the ease with Unit formeii by carbonate. 

The i-ate of action of water oa lead, whether the water !« acid or 
faintly alkaline, is increased in a mai'keti manner by increase of tempem- 
turp, perhaps up to 70° C. ; but above that temperature n comparatively 
slight and limited action taJces place. In my experiments 1 have got the 
most marked results at about 50° C 

I am desirous of making it plainly understood that it is in waters 
that are nearly neutral in reaction that the production of lead salt occars 
with greatest rapidity and continues with the least interruption ; and 
lead may generally he found in snch waters when they are conveyed 
through leaden pipes. It is not dissolved, but exists in a state of suspen- 
sion. The minute crystalB of oxyhydrate lend themselves very readily 
to snspension, and when suspended in a water may be easily overlookeil, 
unless the water be critically examined in a good light, The lead when 
existing in water in this conilition, has no doubt sometimes been taken 
to be dissolved. The practical effee** are much the same as if it were 
dissolved ; but it is well to make the distinction in considering the cause 
of the action of water on lead. 

The action consisting primarily and chiefly in the oxidation of the 
metal, we are at the root of the matter when we begin to consider 
whence and how the oxygen is derived. What are the pos-sible sources 
of oxygen ? a. The free o."cygen that is dissolved in the water. 
h. Oxygen that may be derived by decomposition of water, either by the 
lead itself displacing hydrogen, or by an electrolysis due to voltaic action 
resulting from the fact of common sheet and pipe lead being invariably 
alloyed with small quantities of other metals. c. Oxygen derived 
by reduction of the nitrates and nitrites, or other forms of oxidised 
nitrogenous matter, which occur in niost waters to a greater or lesser 

If a water be obtained that has not the power of acting on lead, 
even though it eoiitaiu no carbonate, &c. to obstruct the action (and such 
a water is occasionally met with) no amount of aeration will cause the 
action to start, or increase it where it only oecm's in a slight degree. If 
a distilled water, which has been found to act on lead in the cold with 
rapid and continuous production of oxyhydrate, be placed in a platinnm 
dish and boiled for five minutes, we may take it for granted that the 
whole of the free oxygen is dissipateil. Now if without allowing th(i 
water to cease boiling we drop in pieces of clean lead, there should be no 
lead salt formed provided the action be wholly doe to free oxygen. But 
a limited, yet decided quantity of lead salt is formed, giving the water 
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an opalescence and a flocculent deposit. This initial action cannot be 
due to free oxygen. But if it be thus proved that action can take place 
when the absence of free oxygen is assured, it is quite as easy to prove 
that a continuous oxidation of the lead cannot take place unless air be 
admitted to the surface of the water. A water which acts on lead with 
production of oxyhydrate being placed in an appropriate vessel along 
with pieces of clean lead, melted paraffin wax or oil is poured over the 
surface of the water, and the air is thus shut out. A check experiment 
is at the same time made with water and lead in the same proportions, 
but with the air freely admitted to the surface of the water. In the 
former, action occurs and proceeds for a time, and then abruptly comes 
to an end. In the latter, similar action occurs, and the two keep pace 
for a time equally with each other ; but in this, the action continues 
after it has ceased in the other, so that at the end of a week the lead salt 
formed in it is vastly greater than that which has been formed in the one 
from which air is excluded. From this observation we are forced to the 
conclusion that whatever may be the initial cause of the action, the con- 
tinuation of it beyond a certain point is certainly dependent upon 
absorption of oxygen from the air. 

The fact of the action requiring for its continuance, but not for its 
commencement, a supply of air, proves of itself that the action is not due 
to a decomposition of water either by a simple displacement of hydrogen 
by lead, or by electric influence. Besides this, at common temperatures, 
the action of water on lead does not result in any evolution of hydrogen, 
and it would not be possible for decomposition of water to proceed for 
any length of time without hydrogen being evolved. In regard to the 
production of an elexitric current by reason of the impurity of the lead, 
samples of pure metal, that is, as pure as could be obtained by igniting 
either of several carefully prepared plumbic compounds in a porcelain 
crucible, were found to have an action upon water precisely similar to 
the commercial metal. Silver is the metal that is most likely to exist in 
lead in such quantity as to cause any effect of practical importance in the 
action of water upon it. The minute traces of copper and other metals that 
may occur can have little appreciable effect. I have made experiments 
into the effects upon the oxidation of lead of coupling different metals 
along with it before immersing it in the water. Strips of foil of the 
several metals, of equal surface, were taken, and strips of lead were 
coupled with similar strips of each of the other metals by merely hooking 
and bending their ends together, so that the two metals formed a ring, 
half of which was of lead and half of the other metal. A check experi- 
ment being made with one of the pieces of lead-foil alone, the amount 
of lead salt formed from the lead • alone, could be compared with that 
formed by eaxjh couple. The lead used was a thick lead-foil, supplied 
by Messrs. Hopkin and Williams, of Hatton Garden, which was stated 
to be pure lead. Some of the other metals were supplied by the same 
firm in the form of thick foil. The following results were obtained. 
The experiments were performed simultaneously, and equal measures of 
water were used. Temperature averaged about 17° C. 
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Expenment I. — The water used was (listille<l water with a slightly 
alkaline reaction. The metals were in the water 12 hours, heing wholly 
immersed. 

Relative Amount of Lead 
Metals employed. converted into Lead-salt. 



Lead alone - - - - 100 

Lead and silver - - - 120 

Lead and copper - _ - 108 

Lead and iron - - - 100 

Lead and aluminium - - 16 

Lead and tin - - - 14 

Lead and zinc - - - 6 

Xhus the silver and copper coupled with lead caused a slight increase 
of action on the lead in this alkaline water, whilst aluminium, tin, and 
especially zinc, caused a marked diminution. The silver and copper did 
not themselves appear to be affected, but some oxidation of the iron and 
other metals took place. 

Experiment II, — The water used was distilled water, made very 
faintly acid with acetic acid. The metals were in the water three hours, 
wholly immersed as before. 

Relative Amount of Lead 
Metals employed. converted into Lead-salt. 



Lead alone . . . iqq 

Lead and copper - - - 150 

Lead and silver - - - 133 

Lead and iron - - -7 

Lead and zinc - - - 5 

Lead Jind aluminium - . Q 

Lead and tin - - . q 

Coupling with aluminium and tin wholly prevented the oxidation 
of lead in this water whilst coupling with copper and silver again increa.sed 
it. The silver and copper themselves appeared unaffected, but the other 
metals coidd be detected in the respective waters. 

Experiment III — The water used was as in last experiment, but 

was made more strongly acid with acetic acid. It contained, in fact, 

about \ per cent, strong acetic acid. The metals were immersed in the 

water 12 hours. 

Relative Amount of Lead 
Metals employed. converted into Lead-salt. 

Lead alone ... IQq 
Lead and aluminium - - 7 

Lejid and tin - - - 7 
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Experiment IK — The water was a peaty water from Dartmoor, 

with a naturally acid reaction. The metals were immersed in the water 

three hours. 

Relative Amount of Lead 
Metals employed. converted into Lead-salt. 

Lead alone - - - - 100 

Lead and silver - - - 300 

Lead and copper - - - 150 

Lead and tin - - 70 

Lead and zinc - - - 70 

With this water the zinc and tin did not api)ear to prevent action on 

lead in such a marked way as in previous experiments. The action was, 

however, increased to a greater extent by copper and silver. 

It is a rare thing to meet with a water that is absolutely nitrate 
free ; and as lead reduces nitrate at common temperature when contained 
in solution in a water, however minute a proportion be present, we have 
here an undeniable source of oxygen. Every nearly neutral water that 
acts on lead with production of crystals of oxyhydrate, and every 
naturally acid water that acts on lead with solution of the oxide, gives 
evidence of containing nitrite after the action has taken place. As the 
g: water did not contain nitrite in the first place, or if it contained nitrite 
the quantity is now increased, we are right in assuming that it has been 
produced by reduction of nitrate by the lead. In the hundreds of 
experiments that I have made upon the action of water on lead, in no 
case where the ordinary action has occurred have I failed to obtain ample 
proof of the presence of nitrite after the action. But although lead 
reduces nitrate to nitrite (and when air is excluded probably to hypo- 
nitrite) it never reduces it entirely to ammonia at common temperature. 
The reduction apparently does not take place with sufficient rapidity 
for this to happen ; and unless water be decomposed, there is no hydrogen 
to form ammonia with the nitrogen of the nitrate. When there is free 
admission of air the nitrite is reoxidised by the oxygen of the air as 
fast as it is reduced by the lead. 

The main action of water on lead is therefore due to the presence 
in the water of a nitrate (or some partially oxidised organic nitrogenous 
compound which admits of being reduced by the lead and reoxidised by 
the air giving the reaction of nitrite when reduced) . The continuation of 
action observed to take place in a nearly neutral water, where oxyhydrate 
of lead is produced for weeks together, is due to nitrite acting as an 
oxygen carrier between the air and the lead. The rate of action is 
increased when copper, silver, and other metals are in contact with the 
lead beneath the water. The rate is diminished when zinc, tin, and 
other metals are similarly in contact with it, these metals suffering 
oxidation in preference to the lead. 



-^-CD<^< 



i p. 1838. 



DISCD'SSION". 

Dr. Bideal asked wliethei' the reduction of nitrate to nitrile tooTc 
place in the exporimonts cited by Dr, Garrott, only ■wlieii a. ' ' conple " of 
two laetiilH was employed ; and if the reduction was continued bo 
ainmouiii, ; as with a copper-zinc couple the presence of nitrite, and 
therefore of an oxygen oarriei', would be prevented P 

Mr. W. B. Magtiire (Dublin) eaid that in Dublin the iinblic water 
snpjily from tbe Vartry Riyei' is a very puro one, reaombling the 
Glasgow water from Loch Katriuc. Fifteen years ago it was discovered 
that lead pipes and cisterns were attacked by this water, and the Cor- 
poration, in order to prevent lead poiuouiug, ordered that all lead pipes 
for water should contain 3 per cent, of tin. This had been carried uut 
for 15 years without any ease of lead poisoning iLitraccing attention. 
Sir Charles Camei-on found that email carp placed in the lead tanks 
mhowed signs of paralysis which so cramped theii' bodies that it caused 
them to miss their food as they darted at it. In tanks made of lead 
alloyed with 3 per cent, of tin this did not occur. Mr. Maguiro inquired 
whether this alloy would give ahsolnto security against lead poisoning. 
Small iron pipes could not be used to convey Vartry water, as the pipes 
were choked within a few months. 

JJr, SiiBaeU mentioned a case in which a very pure water had 
dissolved a large amount of zinc from the containing tank. 



What is the Importance of Magnesia in Drinking Water I ^ 



Percy F. Frankland, Ph. D., B. Sc. (Lond.), F.R.S., Profe? 
Chemistry in St. Andrews University, Dnudee, 



It must hf i-otife(wed that in spit* of the euormoiis amount of 
attention which hoa for year.'^ been devoted to the clieinicaJ analysis 
of drinking water, we are ,«till lamentably ignorant of thp precise 
hygienic importance of the mineral constituents which analysis reveals. 
Indeed the diversity of opinion regarding these mineml subatancas ia 
far gi'f»ter than concerning the more obscure and less easily handled 
organic matters of drinking-water. Thus some authorities actually 
prefer waters containing a very considerable proportion of mineral 
matters, others object to such waters, and others again regard the 
matter with complete indillerence. Phosphatic calculi, goitre, oDd 
cretinism have been by some refwred to waters containing lime and 
magnesia salts, whilst others have wlduced evidence that such disorders 
are wholly unconnected with hard water. This question of the relative 
fitnes.s of hard and soft water foi' drinking purposes was submitted to 
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investigation by the Rivers Pollution Commission of 1868, who, after 
devoting no less than 16 pages to a critical review of the evidence before 
them, leave the matter in the supremely unsatisfactory condition 
indicated by the following words : — 

" We are, therefore, of opinion that whilst waters of excessive 
hardness may be pro<hictive of calculous and perhaps other 
diseases, soft and hard waters, if equally free from deleterious 
organic substances, are equally wholesome." 

The said Commissioners are, however, entirely silent on the 
subject of magnesia; indeed amongst the innumerable analyses of 
potable water which occur in theii* Sixth Report there is, I believe, 
only one in which the magnesia is recorded at all. This is in the case 
of the water supplieil from a deep well in the magnesian limestone to 
Sunderland, which is said to contain 3 '96 parts of magnesia (MgO) 
per 100,000. 

Within recent years there has however, arisen in certain quarters 
in this country a belief that magnesia when present in more than a 
very limited quantity is objectionable, and I am acquainted with 
at least one case in which an otherwise unimpeachable water was 
discarded in consequence of its containing a few grains of magnesia 
per gallon. 

This view is the more open to question in consequence of the 
very limited information which is available concerning the proportions 
of magnesia which are commonly met with in British potable waters. 
The determination of magnesia is one of the most laborious which 
occur in water examination, and is consequently but rarely undertaken 
by water analysts ; from time to time, however, I have had occasion 
to determine the magnesia in waters which have been submitted to me, 
and I think that it may not be without interest to place on record some 
of the results which I have obtained more especially on this occasion, 
so that the proportions met with in British waters may be compared 
with those found on the Continent where the magnesian formations are 
much more largely represented. 

In the accompanying table, pp. 84 and 85, I have recorded the 
results of analysis of a number of typical samples, which serve to 
illustrate the proportions of magnesia found in the supplies obtained 
from some of the more important water-bearing strata of great Britain. 

These analytical results show that the calcareous waters derived 
from the chalk contain only a very small proportion of magnesia, and 
that even in the highly saline waters obtained from the chalk below 
the London Clay the amount is also very moderate, only distinctly 
greater than in the case of the normal chalk waters. 

The proportion of magnesia, again, is considerably greater in the 
water from the lias, as represented by the wells at Wellingboro', 
whilst the largest proportions were found in waters from the magnesian 
limestone and new red sandstone. 
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Section V. 



It will lie fui'ther seen ihtil, iu all caseti in wliiuh iho proportion 
(if magnesiit in at all eonHiderable (say, upwanls of four parts), the 
iwrmanent bardneBs is high (10 parts per 100,000 or upwards), whilst 
in none of the cases quoted is the permanent har<lnesH abov<^ 10 without 
the m^nesia being above four parts ; in fact, in wntprs with low 
permanent hardness there is little, chance of finding ninch magnesia, 
anil vice versd. Applying this rule, it will be found that in all 
probability an immejise number of waters in common usi^ must contain 
From four to six parts of magnesia per 100,000, a proportion which by 
some authorities is regarded as objectionable. Thus, of 2H samples of 
deep-well water from the new red sandstone analysed by the Rivers 
Folhition (.'ommission, no less than 16 or more than 50 per cent, 
contained upwards of 10 parts of permanent hardness. Again, of 15 
spring waUTH from the new red Handstonc, seven exhibited upwardH 
of 10 parts of permanent hardness. On the other hand, of 66 deep- 
well waters from the chalk, only five or 7 '5 per cent, bail upwards of 
10 parts of permanent haitlnesM; and of 2H spring waters from the 
chalk there was not one in which the permanent hardness amounted to 
10 parts per 100,000. 

If this investigation be extended to shallow wells, it will be found 
that the number of probably nit^oesian waters becomes enormously 
greater. Thus, of 87 samples of shallow-well water from the new red 
sandstone, no less than S4, or 96 '5 pei' cent, had their permanent 
hardness in excess, and generally largely in excesM, of 10 parts per 
100,000; and again, of 33 samples of sballow-well water from the 
chalk, 27 exceeded the 10 parts of permanent hardness, Thus, without 
at all forcing the rule as to the relationship between permanent hardness 
and magnesia, it is obvious that waters containing from four to six parta 
of magnesia must he of very common occurrence indeed, and that a 
very large portion of our population must be supplied with them. 
Until, therefore, a far nlore searching inquiry than hitherto has heen 
made into the alleged effect of such waters upon health, it apfiears to 
me highly undesirable that any importance should be attributed to such 
proportions of magnesia in drinking water which are otherwise of 
unimpeacbable purity. 

In conclusion, I would call attention to the effect of Clark's process 
on magnesian waters, which is recorded in several ca,ses in the table. 
As a general rule, the proportion of magnesia removeil by the treatment 
with lime is small, much smidler than that of the hme removed, but it 
is particularly worthy of notice that in the case where caustic soda was 
used in conjunction with lime, as is now frequently done in the 
softening of water for industrial purposes, the proportion of magnesia 
removed was greater than that of the lime. 

As the recorded determinations of magnesia in British waters are 
comparatively scarce, I have thought it desirable to append the pro 
portions of lime and magnesia in a series of 50 brewery-waters which 
I have examined from all parts of the country, although in only a 
few instances am I able to assign the precise source of the samples, 
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BKEWEBY WATKIIS. 
PASm PRB 100,000. 



■ 


Liiiiii 4!oiiibini.'d 
»s Carbonate. 


Total Lime. 


Total 
Magn«ri». 


No. 1 - 


11-98 


18-31 


-31 




T-49 


7-74 






„ 3 - 


14-37 


1731 




30 




104 


10-69 


9 


99 




13-91 


ao-67 




81 


„ S - 


B-36 




3 


24 


„ 7 - 


la-ai 


15-lfl 




SB 




S'94 


6-34 




34 


„ 9 - ... 


13-89 


15-44 




76 






25-94 


9 




„ II - 


lfi-27 


30-46 




Bl 


„ 12 - 


13-81 


16-47 


1 


87 


., 13 (froiii Chapel-CB-le-Frilh, 





1-04 




57 


DerbjBliireO 










,. 14 (from Briehton) - 


I4'0G 




1 


11 


„ 15 (Chalk below Loudon clay) 




E-81 


1 


33 


„ le tfrom Cosham. Hants) - 


17-41 


33 --16 


2 


84 


„ 17 (from Urigbton) - 


10-30 


13-69 




41 


„ 13 „ „ - - 




16 -39 




61 


„ 18 (from WrcKbam) - 


lfl-90 


aii4 


9 


77 


„ ao - 
„ ai - 


6-40 


10-74 
10-69 




89 

ai 


„ 32 - 


5-54 


5-54 




74 


„ 33 - 


9-53 


11-13 




54 


,. 24 - 


1811 


15-67 




19 


',! S6 - 


14-91 


19-94 


5 


01 


„ 27 - 


591 


7-16 






„ as Cffom lleHdirfT) ■ 


15-90 


25-57 




21 


„ 39 - 


7'11 


14-, ^7 






„ 80 - 


ao'Se 


23-04 




81 


„ 81 - 

„ 32 - 


8-16 
14-51 


8-16 
17-00 


3 

7 


57 
36 


„ 33 (from Cardiff) ■ 


5'04 


14-86 


3 


91 


„ 34 - 


19-34 




2 


14 


„ 85 (from Loulb) - 


n-so 


13-36 




IS 


.. 3G (from Taunton) - 
„ 37 - 


9-79 
9-91 


10-16 
9-94 


4 


27 
14 


„ 38 - 


9-86 


11-87 




56 


!! 40 - 


18-94 
-34 


15-31 

3-73 


1 


39 
61 


„ 41 - 


17-64 


32 56 


5 


99 




7-16 


ai-66 


27 


10 


„ 43 - 


12-71 
in-U 


19-10 


30 


57 


!! 45 - 


10-74 


13-S9 




19 


„ 46 (from Hertford) - 


ia-61 


14-37 




76 


,. 47 - 


-29 


4-96 


a 


59 


„ 48 - 


10-04 


11-00 


8 


03 


„ 49 - 


3-39 


3-39 


3 


80 


„ 50 (Cbftlk below London cbj) 


— 


3-61 





Averofce Magnesia = 3-41 parts per 100,000. 



DISCUSSION. 

Sir C. Cameron stated that the Dublin pipe-water was Boft, oon- 
taiiiing only two grains of mineral matter per gnllon. He fonnil that 
soft lead pipeK were setiaiblj affected by the wftter, and that Hmall fieh 
placed in tanks became affected or paralysipd. The waters in a largo part 
of Irnland were hard waters, and contained magiieainm as carbonate 
Hulphate, and chloride. In many cases he had found from. 3 to 10 grains 
of magnesium salta per gallon. The rock locally oallcd oalp, a limestone 
with large odmixtnreu of alnminiain ellicates, eihca, oxide of iron and 
iron pyrites, generally euntained magnesia, often in large quantities. 
The Dublin well-watei'B were yery rich in magnesium salts. He was not 
iiware of any injurious influenaes upon health produced by these waters. 

Dr. S. Barwise (Blackburn) stated that tinned lead pipes were quite 
satisfactory for soft peaty waters. The Blackburn water waa Tory 
similar to the Dublin water ; it n:;ted on lead; but, owing to the 
Blackburn authority carefully inaistiug npou all lead pipes being lined 
with tin, tbey had uo cases of lead poisoning. 

St. T. 9E. Drown (Boston, U.S.A.) gave an account of the Uassa- 
vhussetts State Board of Health's investigations into the natural 
waters of the State, and described the Gstablisbment of isochlors or lines 
of equal chlorine -contents of the waters throughout the State. 

Sir C. CEuneron stated that in the soft waters in Ireland there waa a 
relevancy between the amount of chlorine and pollution, but in the hard 
waters there was no such relevancy. Waters containing only 0'002 parts 
of albuminoid ammonia and O'OOl pait of saline ammonia per 1 00,000 parts 
contained from 5 to 30 parts of chlorine per gallon. 



The Importance of Periodic Analysis of the Air Breathed in 
Towns and Cities. 



K. N. Bauadhur.ti, M.D., Bombay. 



necessary 



Good food, good water, and good air are the tlirpe 
elements whidi conduce to and preserve the health of livinj^ 
AU Bound and healthy Naaitatiou for the preservation of public health 
is based on prin<tiples which vouchsafe and safeguard the purity and 
wholesomeness of the supply of these throe vital elements. In the 
words oE Dr. Guy ; " Public Hyjpene has to do with pei-sona of every 
" rank of both sexea and of every age. It takes cognizance of the places 
" and houses in which they live, of their occupation and modes of life, 
" of the food they eat, the water they drink, and the air they breathe." 
Man is able for himself to reject any article of food which is injurious 
to his health, yet in all large towns and cities it is reganlcd as a canon 
of souitation to provide against uiiwhole.some articles of food getting 
into the general food-supply ; and to do this effectually sanitation has 
called in the aid of legislation, and rightly so, The provision of a pure 



Periodic Analysis of the Air Breathed^ S^c. 89 

water-supply in towns and cities is everywhere acknowledged as a great 
sanitary duty, and, after a pure water-supply is provided, to maintain 
it in a state of purity is regarded as a sanitary obligation. It is 
rigorously insisted, and justly so, that no impurity shall be permitted 
to have access to such water, because the fouling of drinking water is 
often followed by fatal diseases. All the consideration which sanitation 
bestows on the water of towns and cities is no less required for the 
town and city air. It will not be disputed that of the three important 
elements for the preservation of health and life air is the most important 
one, and naturally so, considering the power for evil it possesses when 
in a state of impurity. The mortality produced by using noxious 
articles of food is trivial as compared with the deaths from diseiuses 
due to the drinking of impure water ; and the mortality on the score 
of drinking impure water is considerably less — at least ten times less — 
than the mortality due to the breathing of impure air. The infant 
requires no water, but pure air, and more of it than the adult, inasmuch 
as respiration is most active in infantile life. Zymotic diseases, which 
destroy so much infantile life, are due in a considerable measure to 
impurities in the atmosphere. 

If, then, the air we breathe, compared with the water we drink, has 
such a powerful influence, and that to such an extraordinary extent, 
for good or for evil, on the health and life of the population according 
as it is pure or impure, the preserving of the purity of the atmosphere, 
and the preventing its fouling, even with the help of legislation, has 
certainly the strongest claims on the sanitary duties and obligations of 
civilized towns and cities. And we should, therefore, expect to find in 
all well-supervised towns that the condition of the air was as closely 
and constantly watched as the condition of the water. Instead of this, 
what do we find ? Carefully prepared periodic chemical examinations 
of the water-supply are made, and the results are made public. The 
people know the quality of the water provided for them. From time to 
time the health officer on the strength of his analyses recommends 
special measures for purifying the water before use. But there is no 
such periodic examination made of the atmosphere, and not one person 
in 10,000 knows anything of the condition of the air he breathes. The 
municipalities provide, at considerable expense, a Water-supply of as 
pure a quality as can be obtained, and they take measures to maintain 
its purity. A pure air-supply is a provision of nature, and nature does 
try to maintain its purity. As soon, however, as population increases 
and a large number of dwellings are put up within limited areas, as 
occurs in towns and cities, the atmosphere necessarily gets vitiated to 
a certain extent ; and the conditions of town and city life are inseparable 
from a somewhat polluted atmosphere. The expired air of human beings 
and animals is one constant source of pollution of nature's pure air. 
The dry sewage or garbage of cities, which is always accumulating as 
fast as it is carted away, is another source of pollution, and the decom- 
position of liquid sewage, whether in drains, sewers, or cesspits, is a 
third source of pollution. AH these sources of pollution of town and 
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city HJr ai* kvvt ai!tiw, luid more so by night than by day, more 
iwtivp in warm than in cold fliinatyn. The oxygeiifttioB in plant life 
and the perpetual motion of the atmosphere itself are the jwwerfiU 
means nature hiis at her cnmnianil for priwerving the purity of its air 
supply. 

But are they enough to eopi- with the constant sotirces of pollution 
in towns anil cities ? Doos not experience teach ils that the efforts of 
man to vitiate the atmosphere are always, anil especially in such places 
OS towns and cities, able to oyercomn the eSorts of nature to keep up 
the purity of her air-snpply ? It is an everyday experience that where- 
ever large numbers of p«»ple are crowHeil together, in theatres, public 
liuUt), workshops, milJK, ami other similar places, and where the ventila- 
tion of the buildings is defective, the, proportion of impure constituents 
increases, and the atmosphere becomes distinctly vitiated and unsuited 
to the preservation of health. Thin is the way in which the atmosphere 
of towns and cities is poi.tnnod, and the tenants of these houses made ill. 
The deadly effeets of atmospheric blood-poisoning were most unmis- 
takably seen in the unfortunate victims of the Black Hole of Calcutta, 
and in the prisoners after the battle of AusterlitK. And the experimenta 
of the late Dr. Angus Smith have familiarised sanitary olHcers with the 
oitccts of vitiated lur in human dwellings and in public halls. 

But experience has abundantly shown that the general atmosphere 
of towns and cities as observed in the streets, iu oi)en phices, and in 
gardens is always in a more or less impure state. And indeed, certain 
towns and cities have such characteristic smelling atmospheres that 
their names could be pronounced by the sense of smell alone. The 
odours of Bombay are peculiar to itself, and travellers smell Bombay a 
long way oft. But the inhabitants themsetves get so used to their own 
town odours that they, in time, do not perceive them. The natives, 
although they daily indulge in ablutions before every meal to keep their 
]iersons clean — and cleanliness is health — little think of the poUntion of 
the air they breathe, often a fatal pollution to which they undoubtedly 
contribute through indifference, or igiioranc*, oi- both. The degree 
of impurity in the air which is inseparable from the oouditiona of 
town and city life is easily ejiceeded, and whenever impurities in the 
atmosphere exceed ordinary limits rapidly and to an imusually high 
degree, their poisonous effects at once manifest themselves. Fevers 
and throat affections and cases of blood-poisoning multiply in the 
city, especially in the hot months, when the sewers are most active 
in polluting the house and town atmosphere; then it is, also, that 
zymotic diseases increase vastly and provoke a great mortality, tdl of 
which might be prevented if the atmospheric conditions of the towns were 
regularly investigated, for means might bo taken before the impurities 
have gained access to the atmosphere to such a dangerous extent. 
These rapidly occurring and often fatfil effects of the fouling of the 
town and city air, no doubt, arrest attention, for they cause sudden and 
striking rises in the mortality. But there is a more insidious and alow 
process of poisoning which the population at large undergoes, and the 
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extent of its dea<lly influence is far in excess of that of the rapid 
process. A plentiful supply of fresh and wholesome air is the chief food 
of the blood. A falling off in its food-supply either in quality or 
quantity, or in both, is necessarily followed by poverty of blood which 
ends in general deterioration of physique. Not only does the blood suffer 
thus, but so also do the lungs, through which the air has access to the 
blood. When a healthy plant from the open garden is removed to a 
dark and dingy place with a foul atmosphere, the freshness and colour 
of its leaves — ^the lungs by which the plant breathes — decline, and 
signs of fading life gradually appear which ultimately overtake the 
whole plant itself. Is it to be wondered at that in the reaction between 
human lungs and the atmosphere impure air exercises similar deleterious 
effects ? Tuberculosis derives its chief power from foul air. But 
short of true tubercular disease, there is a low form of lung breaking- 
down, a mild form of chronic phthisis which one meets with 'extensively 
in practice. Evidences of this form of lung mischief are to be found 
in patients who are admitted into the hospitals for other complaints. 
They are to be very generally noticed amongst people who have no idea 
of ventilation or of the wholesomeness or otherwise of the air they breathe, 
such as the occupants of chawl-rooms (which may have no windows, 
or, if there be any, they are generally shut) ; amongst people whose 
dwellings are apparently like mansions, but who occupy rooms therein to 
which one cannot see his way mthout candle-light even at mid-day ; and 
in the occupants of lofty dwellings which have their atmosphere constantly 
fouled by the emanations from the godowns and animal-sheds below, 
and by the foul gas escaping from the decomposing garbage in the 
gullies, or by the sewer gas which keeps up a constant current through 
holes and escapes in the sullage pipes specially provided for it by the 
genius of the plumber. Indeed, the plumber has more to answer for in 
endangering public health and life than the jerry builder who jeopardises 
the lives of a few individuals by his fragile structures. The incompetent 
plumber is certainly the arch offender. He undermines general public 
health, and that in an insidious and unwary manner. It is a matter of 
congratulation that a special meeting of the Congress has resolved to urge 
upon the authorities the necessity of registration of plumbers, thereby 
eliminating the most serious, and yet the most preventible, element of 
danger to public health, by legally exacting from them a standard of 
education and training which would naturally carry with it a knowledge 
of the responsibility of their vocation and of their duty to the public 
at large. These little details have been gone into only to show the 
extent and gravity of the danger to public health from the undue 
fouling of town and city air, and all from preventible causes. Great and 
grave as the mischief is that is wrought by this fouling of Nature's 
pure air, the remedy is most simple and by no means difficult to apply, 
and to apply successfully. But to apply the remedy successfully, the 
right character and source of pollution must be traced ; and neither 
the character nor the source of pollution can be traxjed unless systematic 
tests are applied regularly. And this cannot be done imless systematic 
air analyses are regularly and periodically made. 
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It will now be rtjijinreiit tliat ii regular pxnmiiiiilinii oE t.lm iiir 
ill lowns nnd Vitii's in ii» ncuesFaiy, for the piirjiows of iircwirviiig 
public health, bh the examination of the wattff-siipplj- ; anil, indeeii, 
more necessary. It is strtingc that no regular system of esumination 
of thp nir of towns enA cities has as yet founil a pliMW in sanitary 
police. Air analysis is uiiderlaki.-n in iniiiTidiial cases here and there for 
L'ertiiin purposes. But the object of this jwiper is to point out that the 
work should he undertaken ."vsteniaticallr in all towns and cities; and 
that the examination shotild include the air eouditiou, not only of pnblic 
halls, workshops, and kiiidreil pbices, bnt of private dwellings, giille3'9 
between bouses, laoes, street's, jtarks, playgrounds, and places of all kinds 
tom|M)rarity or permanently occupied by human beings and auim^. 
Much sanitaiy advantage woul<l result if air analysis as now discussed 
were given its regular plac« in the reports of the health officer. It may 
be mentioned t^at, by resorting to air analysis, the atmospheric conditions 
of the public hospitals of Great Britain have been permanently improved. 
Exactly the same amount of improvement could be effectetl in Iowun and 
cities by applying similar tests to the whole of the populated areas. 
Fortunately, it happens that the sanitary duty now insisted on may bo 
curried ont without involving any but a small financial expenditure, 
while the chemical qualifications required to do the work are by no 
means great. In Indian towns anil cities the subject of air analysis is 
almost imknown. In Bombay the health officer is the water analyst, but 
an air analyst ha.s no existence. It is in India that this system would 
prove a very decided blessing, and for two special reasons, (1) because it 
is there that organic and vegetable pollution lai^ly prevails, and decom- 
position of impurities takes place with great rapidity in the face of a high 
temperature, (2) liocanse liquid sewage is a dangerous diUicuUy in that 
country, much more dangerous than in England. 



DISCUSSION. 
■ Odling stated that the analysis of air for sanitary 
pnrpOBea was not new, and pointed out its value in regard to the 
incidence of disease. Ho considored that such an investigation as that 
proposed by the author to bo carried out in India would bo muet 
important. 

Six C. CB.uieroii said that the biological examination of air was of 
even more importance than the chemical. Aa a member of the Army 
Sanitary Committoe, and a Special Commissioner fiom the War Office 
ho investigated the caiisca of the esoeBsive amount of typhus fever in the 
Boyal Barracks, Dublin, He found that the number of micro-organisms 
falling per minute per sqnarc foot in a well-known unhealthy part of the 
barracke greatly exceeded the number falling in lioalthy partg. As to 
the frequency of pulmonary disease in Bombay, where there was a high 
temperature and CDnatanoy of temperature, he believed that changes of 
temperature or espoenro to cold produced bronchitis, poat-nasal catarrh. 
Ac, hnt did not affect the lunga ; these, however, became the scat of 
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disease when tainted air was inspired. The prevalence of pulmonary 
disease in Bombay appeared to bo due to blood poisoning. 

Dr. Gibbon insisted on the importance of the systematic chemical 
and bacteriological examination of air in all cities and towns. 

Dr. Nasmyth had investigated the air of mines, and his experience 
was that the air of coal mines was much purer than the air of an ordinary 
inhabited house. Ho pointed out that the organic impurity of any given 
atmosphere could not be measured by the number of organisms that it 
contained, the number of these organisms depending upon other con- 
ditions. Near habitations the number of micro-organisms increased 
largely in the air. He regarded it as very important that the air of 
mines should be subjected to systematic examination. 



On the Effects of the Bespiration of Carbonic Acid on Man. 

BY 

W. Marcet, M.D., F.E.S. 



The subject is dealt with under tliree heiulings : — 

Firstly. The source of the presence and accumulation of 
carbonic acid in the air breathed. 
' Secondly. The action of re-breathed air on the human body. 
Thirdly. The action of carbonic acid gas breathed in volumes 
which either produce insensibility or prove fatal. 

Firstly. The source of the presence and accumulation of carbonic 
acid in the air breathed. 

This is derived principally from the decomposition of organic 
matter in the earth, and also in some measure from the consumption 
of coal. The amount of coal consumed in London and 15 miles 
around is about 9,400,000 tons per annum, which would give out 
28,866,867 tons of carbonic acid, equal to 3*53 cubic miles of that 
gas. A source of carbonic acid, i>erhaps least thought of, is derived 
from the process of fermentation, as in the manufacture of beer ; this 
gas is usually lost, but it is now, in some instances, collected from the 
vats, condensed into the liquid form, and used mostly for refrigerating 
purposes. The amount obtained from Messrs. Guinness and Co. is said 
to reach the enormous figure of 32 tons per diem. Again, the in- 
habitants of large towns must contaminate the air with their breath. 
The occurrence of any great excess of carbonic acid in the atmosphere 
is prevented, however, by the extreme diffusibility of this gas, so much 
so, that under a comparatively clear sky in the streets of a large town 
like London, there are barely more than four parts in 10,000 of air, 
while in the country the proportion may be considered to be between 
3'5 and 3*8 parts. 

I have made experiments relating to this subject in conjunction 
with my friend Mr. Landriset, D.Sc, of Geneva. They have been 
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recorded iu thp " Arrhivi.-s di's tSc. Nat. of GtJiPvii," unit sTihwqueiit-ly 
ill thii "Joiimiil of the MH.porologioal Socii'ty for lt*t*7.'* Oor object 
was to fintt out if tho proportion of aimosplifric carbonio aciii vuriwi 
betwopn such (liffi'r<;nt IptgIs ns thp town of Gcjieva and llio highest 
point of tlie Jiira Monnfaius, eiiltwl the Dole, the difference iu tiltituile 
being 4,193 fef;t, FonutT pxperiments on thin wiibject by Th, ik' Sanssure 
and P. Trouhut had given different rcBults; dc Saussnrc found an 
iniu-ptise of COg in higher altitudes an<i Trochiit a decrease. Our 
experiuitintH were iinderttikMi HimultiineoiiMly at Iwth Ktations, and the 
state of the wea.lher waa carefully reoonled at the time, a precaution 
the other observers do not appear to bave taken. Fifty analyses were 
made altogether, by Pettenkofer's method, at both stations jnchisively, 
and tile results show distinctly that in fine, clear weather, there was no 
difference between the pro[>ortious of C'Og in the air of the two stationuj 
therefore, under a elondless sky, the carbonic acid diffuses equally 
throughout the atmosphere. Tliree experiments made on the mountain 
while the observer was in a fog or cloud, the corresponding experiments 
near Geneva being carried out in fine weather, gave 3 '24 parts of CO^ for 
the high station, and 3 ' 88 for the low station and in clear weather ; on 
another occasion, one experiment on the mountain while in the clouds 
gave 2 -94 of COj, while three-qnartei's of an hour afterwards, the fog 
having temporarily ilisappearerl, the suii came out brightly and the 
OOj rose to 3 '01 ports, falling again when the cloud formed .afresh 
round the observer. It follows, therefore, that on the top of a mountain 
there is less CO^ in a cloud or fog than in fine clear weather. 

From Dr. Russell's experiments, and those I have also made on 
the same subject, there can be no doubt that the very reverse takes 
place in large towns in foggy weather ; when the streets of London are 
obscured by a dense autiminal fog the atmospheric COj is greatly 
increased. This ia clearly due to the carlMnic acid generated in towns 
being absorbed by fogs, while the diffusion of the gas is much less rapid 
through fog than through the atmosphere when clear. But on the top 
of a mountain the COj formed on the spot is small, and when, after 
diffusing through a cloud, it reaches the outside, the tension of the gas 
is rapidly increased by the sun's action, and it escapes. This same 
tension will prevent the cloud from absorbing CO, from below, and so 
the cloud loses its atmospheric CO^. 

Secondly. The action of re-breatbed air on the human body. 

According to E. A. Parkes, the effect of foetid air containing 
organic matter produced by respiration is very marked on many people, 
causing heaviness, hewlache, and in some cases niiuseii. It is slated, in this 
author's "Manual of Practical Hygiene," p. 115, that from experiments 
on animals, Glflvarret and Hammond liave found that tho organic matter 
of the breath is highly poisonous. Besides COj, we have certain 
volatile constituents of fowl, such as alcohol, garlic, &o., which are 
found ui expired air after being swallowed. Like all other substances 
ejected from the body, such gaseous pi-oducts must be unfit for use, 
and injurious in n concentrated form, but it is also very possible that 
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some nitrogenised organic matter, not present in food in a volatile form, 
is given out from the lungs. Expired air invariably discolours potassium 
permanganate, gives rise to the formation of sulphurous acid when 
passed through sulphuric acid after filtering through cotton wool, and 
can be made to yield ammonia. As to the unheidthy action of ill- 
ventilated dwellings, an interesting pai)or in the " Phil. Trans." 
for 1887, by Messrs. Camelley, HahLme, and Anderson, shows 
that there is a great increase^ in the mortality of children, especially 
under five, who inhabit one-roomed houses over those in four-roomed 
houses, ami that this is owing to the accumulation in the air of carbonic 
acid, micro-organisms, and other atmospheric impurities. 

I have lately carried out experiments on re-breathing air, which 
are described in the " Proceedings of the Royal Society " for the present 
year. The experiments were made on four different persons in a state 
of repose, the mode of breathing being perfectly natural. They began 
by expiring the air they breathed into counterpoised bell- jars suspende<l 
over salt water, and the CO2 this air contained was determined ; the 
next, or second stage, of the experiment was to re-breathe 35 litres of 
air from and into a counterpoised bell-jar during five minutes (inspiring 
through the nose and expiring through the mouth) ; immediately after 
emitting the last expinition of re-breathed air, and while taking an 
inspiration of fresh air, the air expired was turned into another jar by 
means of a three-way cock. After the third quantity of air had been 
collected, the air expired was directed into the first jar (now emptied) 
and the fourth and final quantity was taken. The carbonic acid in 
every case was determined by Pettenkofer's method. 
The results from this inquiry wei*e as follows : — 

(1.) On re-breathing air in a close<l vessel less Ciirbonic acid is 

expired in a given time than in ordinary breathing. 
(2.) The persons who emit most carbonic acid in re-breathed air 
are those who expire most carbonic acid and air in the 
same time in ordinary breathing. 
(3.) On re-breathing 35 litres of air in a closed vessel for a 
period of five minutes, the volume of this air undergoes 
a slight reduction. 
(4.) When fresh air is taken into the lungs, immediately after 
re-breathing air in a closed vessel, the volumes of air 
re-breathed and weights of COg expired are greater than 
in ordinary breathing. 
(5.) The effect** produced on the chemical phenomena of respi- 
ration by re-breathing 35 litres of air in a closed vessel 
during five minutes have passed away in less than six 
minutes after the breathing of fresh air has ,been 
resumed. 
In an experiment, made before the Physiological Society, the 
gentleman who assisted me at that time re-breathed for nine minutes the 
small volume of 10 litres of air ; a recording instrument being connected 
with the bell-jar showed distinctly the increase in the amplitude of the 
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iVri[An\t'\owi UDil in the speeil of the respiralury lUuvciiit^iiLs an the air 
became wore iitid more vitiuteii. 

Mj iiKiuipy yjelila one result, wliich appears to me im|iort»ut in 
poiot of view of hygiene — that the effects protluced by re-brcjithing air, 
I mean the increflsed volume of air breatlied in a given time and COj 
expired, pajw off very rapidly aftrr breathing piire air. Heni*, the 
importance for jwople who are called upon to make a prolongetl stay in 
iU-veutilated apartments to go out into the open air as often as possible) 
WRi'e it only for a few moments at a time, anil to sleep iu well ventihited 
rooms. 

Thirdly. The aotiou of carbonic acid gas breathed in volumes 
which either produce insensibilily or prove fatal. 

The effects produced by the respiration of air mixed with carbonic 
acid vary considerably according to the rapidity of the action. The 
influence due to the suddenness of the exposure, is well illustrated by 
an experiment of Claude Bernard. A spai-row waa placed under a glass 
receiver of two htres' capacity ; after two hours, it was still alive, two 
other birds were then introduced into the receiver and they died ; the 
first sparrow was withdrawn an hour later, warmed ami when quite 
well, was again introduce*!, when it died immediately. This experiment 
is very interesting in point of view of hygiene, showing that people who 
become gradually accustonieil to a close atmosphere can exist in com- 
parative comfort under conditions' which might prove baneful, and 
perhaps fatal, to others used to a life in the open air, 

Claude Bernard also found that carbonic acid is innocuous when 

injected into the veins and arteries of a dog, the gas being exhaled at the 

Inngs; on the other han<l, birds died in nir containing in 100 parts : — 

Oxygen - - - - 39 

Carbonic acid - - 13 

Nitrogen - - - - 48 

100 



showing that when breathed, even in the proseneo of an excess of 
oxygen, the action of CO^ is no longer the same as when injected j 
the injected gas is being continuously given out at the limgs, the 
inspired gas undergoes continuous acoumidation until its proportion is 
too great for the maintenance of life. 

I have made experiments upon myself and others, when about 
35 litres of air containing fi-om 2 ' 5 to 4 per cent, of pure COj was inspired 
from a bell-jar and expired into the external air. The CO^ accumulating 
in the body, the effects became more marked as time elapsed ; the first 
minute a slight want of air was experienced, but in the fourth or fifth 
rainutP, the sensation was decide*lly uncomfortable, and could not have 
been endured much longer.( 

Dr. Angus Smith made investigations (published in 1872, in his 
book on " Air and Bain ") in which an air-tight chamber containing 
3 84 per cent of COa was entered by two gentlemen, who got headaches 
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instantaneously and were unable to stay above seven or eight minutes. 
Dr. Smith remained in the chamber for 20 minutes, and then felt very 
uncomfortable, and anxious to get out. An interesting inquiry by 
Dr. Emmerich was mmle at Munich in 1887 or 1888, and published 
with an addendum by Dr. von Pettenkofer. Several obser^'e^s, including 
Dr. von Pettenkofer, having entered a vault in the Institute of Hygiene 
at Munich in which several candles were burning, CO2 was evolved by 
opening two cylinders containing the compound in the liquid form ; in 
about a quarter of an hour two of the candles went out and several persons 
left the vault, only Dr. von Pettenkofer, Herr Trillich, and Herr Kats 
remaining, the two latter gentlemen staying until all the COg in the 
cylinders had evaporated. The candles went out when the air contained 
eight per cent, of CO2. According to other experiments by Karl 
Fnedlander and Edwin Herter, rabbits can live over an hour in an 
atmosphere containing 34 per cent, of CO2. 

There are many records of accidents from the inhalation of 
carbonic acid gas : one of the most remarkable I ever came across 
is recorded in a Geneva newspaper, the " Journal de Q^n^ve," of 
the 7th October 1886. The account is very short, and I venture to 
give a verbatim translation of it. " A melancholy accident has just 
" thrown into a state of utter consternation the small village of 
" Constet, near Barsae, 30 kilometres from Bordeaux. Two labourers, 
" named Loubrie and Blanc, were working in a cellar belonging to 
" Mr. Gaussem, a merchant. Blanc obser^"ed that wine was fermenting 
" in a vat ; he went into it with the object of pushing down the grapes, 
" which the evolution of gas in the fluid had driven to the surface. He 
" instantly fell asphyxiated. Loubrie called for help, and a man named 
" Finore, who was working in the neighbourhood, ran up and went 
" into the vat to try and save Blanc. As he did not re-appear, Loubrie 
" tried to rescue both men but he also perished in a like manner. 

" Two courageous persons, Chassin and Puzos, went down one 
" after the other into the vat, notwithstanding the protests and suppli- 
" cations of the witnesses of this horrible drama ; both of these men 
" met with the same fate as the others. In order to remove the dead 
" bodies a portion of the roof over the vat had to be demolished. 
" Finore alone was still breathing and there are some hopes of his 
'* recovery." 

The foregoing remarks show : — 

1st. That when air containing an excess of CO^ is breathed, the 
gas accumulates rapidly in the blood, and under such a 
condition the phenomena of nutrition are more or less 
interfered with; and also that people working in ill- 
ventilated rooms and buildings, should, for the preserva- 
tion of their health, sleep in as pure an atmosphere as 
possible, where they will rid their blood of the carbonic 
acid absorbed in the day time. 
2nd. That the effects produced by the inhalation of carbonic acid 
gas depend greatly on the rapidity of the exposure. The 
sudden inhalation of air containing a large proportion of 
t p. 1838. G 
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the gas iiiny proiluPi! nijjid insensibility and lieath ; while 
this saiup air might have been breathed for some time 
with a certain degree of impunity, had the carbonic acid 
present been introduced gradually, 
3rd. That when life is threatened by the inhalation of carbonic 
acid, there is do reason to despair of artificial respiration 
so long as the heart is beating ; the gas will diffuse 
rapidly from the blooil into the air with which the lungs 
are inflated, and will thus, be carried ont of the boiiy. 



DISCUSSION. 

Sir Ch&B, Cameron drew attention to the oxperiiaents of Br. 
Hnminond in the United States, 10 or 12 years ago, showing that the 
harmfnl nature of eipired air was due, not to the carbonic aoid, but to 
the organic itnpuritieB it likewies contained, and that the ill eSiacta 
continued after the removal of the aarbonio aeid by chemical means. 
Tt)ia is also shown by the health of those employed in mineral water 
man a factories. 

Professor Odling pointed out that the effect of the inhalation 
of pnre carbonic acid gas was very similar to tbat pi'oduced by nitrons 
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meteorology in relation to Hygiene. 
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No city can be compared with Loudon as affording thfl beat 
available materials for an inquiry into the relation of weather and 
health : the data for the inquiry being supplied (1) from an enormonB 
population spread over an area so restricted that it may be regarded 
as having one uniform climate during each of the seasons of the year} 
(2) by fairly satisfactorily full reports, week by week, of weather and 
of the number of deaths from the difierent diseases ; and (3) by return* 
extending over a Hufflciently long time, viz., 46 years. 
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As regitixls .siwl) tliseutie^ lus diurrbuiu, lu-ouubilix, uuii Uejii-t (liBuuiti 
(Figfi. 8, 2, iind li), wLicli nre to a lurge extent (liii>ctly aiirl immcdliitely 
imdcr l.h<« intliU'iico of Lpinpriraluiit nud liuuiidity ; ami such upiduiuicH 
iw awirk-t fuvfr, (liplilUi-riii, aiiU wboopiiig uougU (Kign. 4, 5, imd lU), 
thfi nite tif mortality from wliit-L is veiy largely Uelermined iiy 
seasoa and wfAth(irj a compHrutirely sinsU number of years is requireil 
to give a satiBfactiJiy approximation of their true weekly curveB or 
mortHlity. But in dciding with the data of u large numbei" of diBeaaes 
wliusu mortality is relatively biiihII, it tiooii bt-uumes apparent that 
hII the 46 years ui'e ueeded in urder to give siitlifiiuully close constautti 
for the Onrves of weekly mortality for a considerable number of 
these diseases. The cui-ves of weekly mortality thus arrived at suggeat 
uoniplications of special iliaeases and their couueuou with each other, 
which compliuations woukl be entirety muektid if moutbly averages alone 
were employed. 

The climate of Lonilon in its relations to the public health may be 
divided into six different types according to the season of the yeai", 
viK. i — 1. Damp and co/d, fourth week of Octobei- to third week of 
December ; 2. Cold, fourth week of December to third week of 
Febnmry ; 3. Ih-i/ and cold, fourth week of February to second week 
of April ; 4. Dry and inarm, third week of April to third week of 
June ; 5. Heat, fourth week of Jimc to iBt week of September ; 
. Damp and warm, second week of September to third week of 
. October. 

The curve for the whole mortality (Fig. 1 ) shows two maxima of very 
different degree-s of intensity ; one tht.^ greatest and longest-continued 

Kg. 1. 
Mortalit)/ at different Ages^-foT both Sexet and alt Causes. 

Jati. Iteb. Manih April Mivy Juna July Auk- Sept, OeU Nov. Deu. A 





■■ 



ion 



Section V. 



exleniiing from NovcDiber to Ajiril, and the otlier strictly uoufineJ to 
the summer montlis. Now the singular point of the snnimcr maximum 
is tbut it virtuall;^ iliHappt'.ars if the mortality among infants under one 
year be subtratted from the whole mortality. Henee the most dele- 
t«rious element in the elimatfl of London to the health of the ijeople is 
the low temperature of the winter months j and this remark may be 
extended to all climittes in whieh the temperature of the winter months 
falls repeatedly below 40°. 

Of the diseases by whieh the excessiTi' wint«r mortality of London is 
occasioned, the first place must be assigned to diseases of the respiratory 
oi^os (Fi|r, 2), notably bronchitis and pneumonia, to whieh tdone 
one-fifth of the whole iDOrtality of London is attributable. Statistics 
show that the greatest fatality from these diseases occurs when the 
terapeniture is between 32° und 40° ; or, say, between the temperature 
of the maximum density point of water and its freezing point. Thus, 
in New York, where the mean temperature of winter is 10° lower than 

Fig. 2. 
Brmichitis, J'neiiMonio, and Asthma — for all Ages and both Sexes. 

Jan. Feb. Unreli Apnl Ma,r Juno laly \-ag. Sept. Ocl. Nov. Dee. 




that of London, the mortjility from bronchitis und pneumonia is greatly 
less ; and it is also greatly less in Melbourne, where the winter 
temperature ia 10° higher than that of Loudon. Indeed, in Melbouroe 
the death-rate from diseases of the respiratory organs forma but a 
small fraction of the whole deaths of the year. This general result 
is confirmed by the climatic and mortality returns of other cities. 
Similarly, the higher summer temperature of New York as compared 
with London results in a higher death-rate in New York in spring and 
early summer from brain diseases (I"igs. 7 auil 8), 

There is, however, an element of weather other than mere tem- 
perature which plays an important part in bringing about a high 
death-rate. That element is fog, which in proportion to its density and 
persistency sends up the mortality with alarming suddenness to a dt^ree 
exceeded only by A.siatic cholera. Let me emphasize the fact in the 
strongest manner that it is not low temperature by itflelf, but low 
temperature along with dense and persistent fogs which is accompanied 
with this appalling mortality. A single illustration will make this clear. 
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Iifist winlpr WHS, on n-gnnlw London, one of tlie very colili^st on rt'coril. 
With the low tpinppnitiire the ilefltliw from lironchitis rosy gt'patly hIwvo 
the iivprogp of the sposim, the highest in imy single week being 71 1 
during the BPcond week of the year. But during the low temperature 
and dense foga of the winter of 18t*0 the mortality from bronchitis rose 
to 1,223 during the first week of Ffbniftry. 

In summer, when 'Aent' is the chief chnrBctpristic, of the climate, 
the maximum at that season is cnuseil by diNeaises of the abdominal 
orguns (Fig. 3). The peculiiirly malignant chnnictpr of summer diarrhceu 




among young thiklron under five years of age is seen by the mean 
weekly mortality rising from 20 in the middle of June to 342 in the 
first week of August — wbeii the temperature is about the average of 
the season. Biit in July IS7Q, when the temperature was 3°'6 above the 
aiverage, the mortality from diarrhffla among children rose to 502 on 
the last week of that month. On tbeotberhand, during the cold summer 
of 1860 the largest number for any week did not exceed 90. 

Of the large British towns, the lowest mortality from summer 
diarrhcea is thjit of Aberdeen, whicb has at tlie same time the lowest 
Bummer temperature. The diarrhoja mortality of each large town rises 
&om year to year pro]>ortionately with the increase of temperature j but 
the rate of incr«ise differs widely in difierent towns, pointing to causfs 
other than mere weather, these causes having heir origin in the 
sanitary condition of the town, Tlte recognition of this in quite recent 
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yunra, (uiiJ thii men»ur/!B taken to remedy mutters, art iimoiig tliu most 
satisfa<:tory (mteomes of the inquiries vn liave now ia luinJ, 

The curves suggest seversl eontrssts aod other rt^hitiiinB inter se. 
Thus, while the wholp mortality shows September and October to Iw two 
of thij healthiest montbs of thn yew, the curves for scflrlet fevpt (Fig. 4), 
typhoid, and diphtheria (Fig. 5) form striking exceptions. These threu 
curvea are closely related to each other, each hai-ing, however, a well- 
marked individuality of its own. It is a singular circumstance that 
diphtheria tthows doser relation in tbe phases of its deatb-rate with 
typhoid than with scarlet fever. The curve for mortification is 
substuiitially that of nervous diseasea, and the curves for erysipelas and 
puerperal fever ju-e in all esaentifll reapects the same. The curve for 
old age runs exactly parallel with the cui-ve for paralysis. The curves 
for akin diseases, rheumatism, dropsy, pericarditis. Bright's disease, and 
kidney disease exhiliit the closest and mnst striking allinnces with each 

Fig. 4. 
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Diphtheria— for all Ages and both Sexes. 
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Lastly, while diseases of the abdominal orgaun attain their greatest 
mortality when temperature is highej^t, diseases of the respiratory 
organs and of the circulatory system (Fig. 6) when t<?inporature ia lowest. 

Fig. 0. 
Circulatory System— for all Ages and both Sexes. 
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nervous diseases (Figs. 7 and 8), phthisis (Fig. 9), and whooping- 



Fig. 7 (New York). 
Meningitis and Encephalitis-^for all Ages and both Sexes. 
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Fig. 8 (London). 
Cephalitis. 
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cough (Fig. 10) in the dry weather of spring and early summer, and 
skin diseases and certain fevers during the raw weather of autumn 
and early winter, the diseases which are quite removed from weather 
influences (such as peritonitis) exhibit curves which show no obedience 
to season, but merely a succession of sharp irregular serratures. 



Fig. 9. 
Phthisis — 'for all Ages and both Sexes, 
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Fig. 10. 
Whooping Cough— for all Ages and both Sexes, 
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The weekly returns of the last six plagues of London (Fig.ll), published 
in 1662 by John Graunt under the auspices of the Royal Society, have been 
examined in view of the results now established. The manner in which 
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the I'lugiic, m 11 (lenIli-prmlufiT, oI*jpc1 Hip wi'jiIIilt, is Htrikiug. It tiki 

BO exactly iia we uow sec bowul comiilaints to be infliienceii by weutlier. 

• Fig. II. 

Lowuio or TuHEE CottVKS— (I) Doulily-dotted laue or Ui);heet Curve, Weekly Mortalily i 
(iuriog the Great Plague in 1665 j (B) Lo'er Dotted Curve, Mean Weekly Mortnlity i 
of llie Six I'lagues ! nnd (3) Solid-lined Curve, Mean Wfeklj Morlnlitj ftom all olhar I 
Biaeiisca during contuiuanoe of llii' Six Plagues. , 

eekly Jmi. Vcb. MuroU April Mny Juno Jul/ Aug. Sept. <X>t, Svv. Dee. Wtckly 
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Till' <Mirve t'lir the i'Uigvio l>i>.Trs no ri'scmliUiiKv wlmtcver to the curve 
for typhus, or indeed to tliut of any diseiuie cxecpt bowel compltunts. 
This close reseiublance suggests whether there was not a closer alliance 
between them than has been suspected. If the results now ascertained 
be regarded as a fair outcome of our inquiries into the relutiona of 
weather and health, it ia plain that such investigations may point to 
a set of morbid processes which have btien cloaked by prominent 
phenomena, apparently of a primary, but in reidity of a secondary 
character. 



DISCUSSION. 
Dr. G. B. Longstaff abated that meteorological curves and cnrvea 
of dealha, however closely related on cause and eti'eot, could not poa- 
aibly correspond exactly, owing to the fact that the interval between 
tlie death and its rcgiatration averaged about five days, and the interval 
between the commencement of an illnesB and a resultant doath was 
of uncertain and often considerable duration. He stated that, in his 
opinion, meteorological changes were not of themselvoH the cause of 
death, though the number oF death.= appeared to bo a function of those 
changes. Fog alone, or cold alone, did not directly cause the deaths from 
roHpiratory diseaHes ; but tliero was a tertiiiin qvid, perhapa the germ 
of ordJRary poianiwnic^blo catarrh. Fogs mqst be distinguished into 
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those mixud with amoke and tboao free from smoke, the liittor probably 
not having any pathological signifioance. Again, araoke foge must be 
divided into those in contact with the ground und those funning a pall 
ovurhead, probubly the latter >iould be found to have comparatively small 
inflaence upon the mortality. Ha oiplained the very close relation 
between the curves of apoplexy and mortification by the fact that both 
ai-e Bymptoms of disease of the arteries chiefly in old people ; that cold 
raised the blood pressure and hampered the circulation, resnlting iii aome 
oaaes iu rupture of aa artery and apoplexy, in other cases in tttoppiug 
of the local oiroulation fuid mortification. In conclusion, be stated that 
Messrs. Buchan and Mitchell deserved great credit fur tbetr valuable 
improvements iu the methods of exhibiting statistical resultii. 

Dr. Tripe, Medical Officer of Health, Hackney, said that Dr. 
Longataff had already referred to the interval which elapsed between 
the death and registration, and also to that between the weather causing 
the illness and the deaths. He had in hia iurestigationa allowed two 
weeks, but he now thought that to be too small nn interval except as 
regards diarrhcea and perhaps diphtheria. In the former, the action 
of heat is rapid so aooti us the temperature of the soil at a depth of 
six inches, or of the Thames, reaches 65**. As to the eilcct of fogs, tUoy 
■vary vary much according to their doiiaity and quality. This was well 
flhown by the fogs during January and February 1880, when they were so 
dense as to prevent him from seeing the kerb, and the number of deaths 
from iuflammatory diseases of the lungs was then more than double those 

"J91, when the temperature was lower than in 1880. 

Mr. W. BTorth called attention to the curves drawn by Professor 
Taccbini, showing the relation between the rainfall in the months of 
March, April, and May, and the number of cases of fever in the Province 
of Borne in the autumn. As the result of his own experience in the 
Roman Campagiia, the author was led to entertain grave doubts as to 
the possibility of explaiuing the phenomena of intermittent fever on the 
hypothesis of a pathogenic organism ; thi; relation of malaria to local 
climatic conditions is no longer a matter of question, and is so close that 
it appears to be not unreasonable to regard the hitter as powerful factors 

maing, if they are not themselves the cause of, the disease. It appears 
that the mode of operatiou of the.'io climatic changes on the organism may 
be accounted for on some such hypothesis as the following : the tempera- 
ture of the body may be reasonably regarded aa the result of the interaction 

fo rhythmioaily acting forcee, interference with one or other of which 
will produce the phenomena of beats, to which the regalor intermission 
of malarial fevers have at least a very close resemblance. 

Dr. XtossaU pointed out, with regard to London fogs, that Vfhen 
there was a greot increase of death-rate a low temperature always 
accompanied the fog, bat that there were, on the other hand, several oases 
f dense fogs without decrease of temperature, and then the death-rate 
id not fall below the average ; hence it appeared unfair to say that the 
fog itself was the sole cause of the great mortality. 

In reply to Dr. Bnssell, Dr. Bnolian stated that he fully agreed that 

ts impossible to determine how far thu increased niortolity in cold 
foggy weather was due to the fog, and how much to the low temperature \ 
but he wished to emphasise the fact that it was the combination of tha 
two which was so very fatal, 



SeeHoH V. 

Influenza and the Weather of London. 

Sir Atituur Mitchell, K.C.B., and Dr. Bi'cnAH, 



ThiH fiubjpct, was inypptigntpd by ub in the spriDg of 1R90, ftnd the 
results were published in tb(^ Journal of the Scottish Meteorological 
Society, In that paper are summnrispd the stutisticnl facts relating to 
weather and infl11en7.11 up to that date, exteading from 1845 to 1890. 
These have been published in the weekly reports of the Registrar-General, 
Of the results then arrived at (that is, previous to the last epidemic), 
the following is a brief snramary : — 

It WHS found that thp distribution of teinperrfture and the distri- 
bution of deaths from influenza during the weeks of the veJir were 
inversely relflteil ; that when the mean temperature is low, the mean 
death-rate from influenza is high ; and when temperature is high, the 
number of deaths from influenza is low. Further, the distribTition of 
deaths from influenza is essentially the same distribution ns that for 
bronchitis and pneumonia, or, speaking generally, for diseases of the 
respiratory organs. 

Since registration of deaths commenced in London, deaths from 
diseases of the respiratory organs {vide Fig. 2)* have been shown to be 
moat numerous during the winter months of the year; and, with some 
marked differences, there is substantial agreement in the annual distri- 
bution of deaths from the different diseases of the respiratory organs. 
Doling exceptionally severe winters and during dense fogs there is 
an exceptionally high mortality from bronchitis and pneumonia ; and an 
enormous increase in the death-rat* from these diseases during extremely 
cold weather and densely foggy weather has been an unvarying and 
apparently an inevitable consequence. 

Similarly, deaths from heart liisease (vide Fig, 6), including the 
other diseases of the circulatory system, and deaths from phthisis 
{vide Fig. 9), re«oh their annual maximum fatalness when the mean 
annual tempei'ature is absolutely lowest, and when the e^st winds of early 
spring acquire their greatest frequency and malignancy respectively ■ 
and when it happens in any year that these features of the weather are 
more pronounced than usual, so is the exces.'i of the mortality from 
these diseasea also more pronounced. 

Now when the death-rate from diseases of the respiratory organs, 
of the circulatory system, brain diseases {vide Figs. 7 and 8), or phthisis 
have strikingly exceeded the per-centagea due to the temperature and 
fogs prevaihng at the time, it has been found that something of an 
exceptional character has been in operation at the same time ; and that 

• ITie figores referred to are thoBe contained in ihe preceding paper on 
Meteorology in relation lb Hygiene, p. 98, ante. 
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something apparently lowering the public health has been the prevalence 
of influenza in a more or less epidemic form. At these times, it was 
noted that the diseases which were abnormally increased were, broadly 
speaking, just those diseases which annually go to swell the death-rate 
at the times of the year when influenza happened to be clearly epidemic. 
In other words, these were the diseases with which occurred the more 
serious complications with influenza. 

It is remarkable that though during these 46 years the deaths from 
influenza were virtually restricted to the cold half of the year, yet when 
the epidemic set in, the degree of fatalness has been wholly uninfluenced 
by the changes of temperature, sometimes strikingly large and sudden, 
that occurred during the weeks when the mortality from influenza 
was great. 

The last epidemic of influenza in London may be considered as 
having commenced about the middle of April 1891 ; the deaths in the third 
week of that month were 10, after which they rose with alarming 
suddenness week by week to the maximum of <^19 in the third week of 
May; and since then the numbers have been 310, 303, 249, 182, 117, 
56, 40, 29, 18, 17, and 6 in the first week of August. During these 
16 weeks, the total number of deaths has been 1,925 recorded as caused 
by influenza alone, and to this must be added a very large number due 
to complications with other diseases. 

The excess over the average mortality was coifiparatively small at 
all ages under 20 ; but above 20 the excess of the mortality rose 
steadily with age. Thus for the six weeks beginning with May 16th, 
the death-rate at 80 years and upwards was 117 per cent, above the 
average of the season. The deaths from influenza account only for a 
very small fraction of the increased total mortality of London during 
the epidemic. Other diseases showed an extraordinarily high death- 
rate of which the weather at the time affords no explanation ; again 
pointing clearly to something of an exceptional character in operation 
at the time. 

The weekly mortalities from the various registered causes of death 
have been compared with their averages for these weekS, with the result 
that during the epidemic the death-rate was enormously increased from 
diseases of the respiratory organs, the circulatory system, brain diseases, 
and phthisis. 

Now the winter of 1890-91 was, in London, one of the severest on 
record, the mean temperature for the eight weeks beginning with the 
last week of November having been 10*^ • 4 below the average. This 
unprecedentedly low temperature, prolonged through many weeks, was 
accompanied with a correspondingly high mortality, particularly from 
diseases of the respiratory organs and the circulatory system ; and thus 
during last winter the death-rate was unusually large from these 
diseases. 

The most noteworthy circumstance connected with the recent 
epidemic of influenza is the lateness in the season of the time of its 
occurrence, the time being the end of spring and the beginning of 
summer. All the previous epidemics, for which trustworthy weekly 
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statistics exist, occurred either in winter or early spring. From the 
termination of the severe weather of winter in the end of January to the 
outbreak of the epidemic in the middle of April, the death-rate from 
these diseases, as well as the general death-rate was very greatly less 
than what had been before and what followed. It was in truth the 
normal death-rate which was to be expected to accompany the, on the 
whole, greatly milder weather during these 12 weeks. 

The mean temperature of the 11 weeks ending with June was 
exactly the average of past years, the weekly averages varying from 
4° '4 above the average in the second week of May to 7° '3 below it in 
the following week. On the whole, then, the period was of the average 
temperature of the season, with fluctuations of temperature somewhat 
larger than usual. 

In 1875 we showed* that from the middle of April to the end of 
June the death-rate from diseases of the respiratory organs, the circu- 
latory system, brain diseases, and phthisis steadily diminish week by 
week, so that with the temperature and weather which actually occurred 
during this period deaths from these diseases might have been expected 
to have fallen off week by week. 

But, with the setting-in of influenza, deaths from these diseases 
increased with alarming suddenness, even though, be it noted, deaths 
from the same diseases had been exceptionally heavy during the previous 
December and January. 

The period of the year from the third week of April to the end of 
June is characterised by dryness and warmth, and statistics show it to 
be one of the healthiest times of the year. Indeed, at this time, no 
disease whatever shows a rapid increase in its death-rate, and only a 
few, notably bowel complaints, show the setting in of a rise in June 
from the annual minimum, as shown in Fig. 3. 

Now, during this epidemic, no bowel complaint, with the single 
exception of enteritis, exhibited an increase in its death-rate; and 
further, no increase was apparent from any of those other diseases 
whose mean weekly dea,th-rate at this season happens to be moderately 
high. 

But the remarkable thing is this, it was just the same diseases 
whose death-rates were so exceptionally and enormously swelled during 
the influenza epidemic of January and February 1890 that have 
exhibited a similar exceptional and enormous increase to their death- 
rate. 

It is a singular circumstance that in both the last influenza 
epidemics, the one a winter and the other a summer epidemic, croup 
has stood out as an exception to the other diseases of the respiratory 
organs, in uniformly showing a death-rate below its average ; and, on 
the other hand, enteritis stands out as an equally striking exception 
to other bowel complaints, in exhibiting a death-rate above its 
average. 

Accepting the mortality returns as revealing the diseases with 
which the complications with influenza occur, the important conclusion 

♦ Journal of the Scottish Meteorological Society, Vol. IV., p. 187. 
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is Jirrived at thut tht) complications of inHui-n/.ii an- witli speciitl iliHeases 
only, irrespective of seasou. Tlie increase to the detitli-riite from 
pnenmonia, hronehitis, heni't disrtise, nud phthisis are Hpially i;normoiis, 
whether the epidemic occurs at the Benson when their normal deiith-raf^s 
tire highest, or at nnother seHSOo when the death-rates are falling Ui 
their annual minima. 

lu discussing the spread of the germs of diseases from one country 
to another liy the intervention of windu, it haa hitherto been universally 
assumed that is ouly the winds blowing over or near the siii-fiiee of the 
eartli which are concerned in the dLiti'ibiitioii of these gerniii. If these 
surface minds do not account for the successive appearances of the 
epidemic in different countries, it is concluded that the germs have not 
been ti'anitported by the winds. 

This, however, is only a mode of looking at the subject whicli 
ignores the recent developments of meteorology and its teachings 
rpganfing atmospheric circulation through cyclones and anti -cyclones. 
As is now virtually proved, the winds in a cyclone are drawn inwards 
towards its centre, and then ascend io a vast aerial column to the upper 
regions of the atmosphere, whence again they flow as an upper current 
towards any anti-cyclone that may surround them. Thereafter they 
slowly descend along the centre of this anti-cyclone to the earth's 
surface, over which they are carried in every direction. 

Suppose, for example, there were, as often happens, a cyclone in 
Russia, a vast column of air ascends from the surface, carrying with it 
particles of dust, germs, and other light impurities. These are then 
conveyed by the. upper current to an anti-cyclone oversprewling Western 
Europe, as in the supposed circumstances so often happens, and there- 
after they descend to the surface with the descending current iind are 
distributed ovei Western and Central Europe by winds from all points 
of the compass. Owing to the known rapidity of these aerial 
movements, two, or at most three, days are amply sufficient for this 
distribution. 



DISCUSSION. 

Dr. G. B. Longstaff, after paying tribnt« to tlie great importance 
and high value oF the work of Sir Arthni' Mitchell and Dr. Bnohan, ami 
expreaHiiig the hope that their collected papers would be republished in a 
more accessible form, pointed out that whenever a new disease ap[>ears 
medical men assign other. diseaseB us the cause of death until the disease 
becomes prevalent, and that for this reason many of the deaths ascribed 
to bronchitis, Ac. ought to have been recorded as cases of influenzii. 
Nevertheless, the Eagistrar- General's returns afforded on the whole 
reliable average information, as was ahown by the tabulation of enteritis 
and diarrhtea. 

Dr. Gilbert ststed that uUhough the rainfall in February 1891 woe 
BUialler than that reccrded in any previous month, the amount of nitrogen 
it contained in tho form of ammonia and nitric acid was almost as graat 
as that found in the rainfall of February in the two previous years, although 
this amounted to nearly 1 inch in 1890, and to 2 inches in ISSif, 
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The quantity of chlorine in the water in February 1891, was the smallest 
on record, this being possibly due to the unusual absence of wind. 

The Hon, Kollo Knssell said that there were no authentic accounts 
of an attack of influenza occurring in mid-ocean or at any of our light- 
houses. The disease was due to infection carried along the main lines of 
communication. The large towns were attacked in the first instance, and 
then the outlying districts. The march of influenza over Europe took the 
same lines and came from the same locality as cholera. 

Dr. Tripe (Hackney) said that true influenza was invariably pre- 
ceded by epidemic pneumonia. In Hackney, horses and cats during 
1889-90 were attacked by influenza six weeks before any human beings, 
but during the last epidemic only a short time before. 

Dr. Mortimer Granville had been much impressed by the apparent 
prominence of almost purely physical factors in the production, in 
influenza, of the high bodily temperature which had been considered 
characteristic of the disease. These factors were, first, the displacement 
of the blood from the centre to the periphery by the depression of vaso- 
motor activity produced by the onslaught of the specific poison, whatever 
it was, that caused the malady ; second, the conductivity of the atmo- 
sphere, dependent rather on density than temperature, although tempera- 
ture came largely into play. He considered that this conductivity of the 
atmosphere was a factor of great importance in the production of high 
surface temperature, and that the duration of the disease depended 
especially on external conditions as regarded temperature, and particu- 
larly, as above stated, on the density of the atmosphere and its con- 
ductivity rather than on the personal state of the patient. After all other 
symptoms had disappeared a daily rise and fall of temperature was 
observed in the cases of persons resident in districts where the atmo- 
sphere is generally dense and cold. The weather placed a most important 
part in determining the prevalence, the severity, and duration of the 
disease. 

Mr. J. T. Roe supported the theory that the source of the influenza 
was to be found in the great floods in China and the resulting decay of 
large numbers of unburied bodies, and illustrated the possibility of the 
difiiision of the germs by a comparison with the distribution of dust from 
the £[rakatoa explosion of 18S3. 

In reply to the Hon. BoUo Eussell, Dr. Bnchan stated that the out- 
break of influenza at sea mentioned in his paper could only be accounted 
for on the theory of atmospherical distiibution of the germs. 

The President remarked that the great prevalence of influenza 
among members of the House of Commons appeared to be due to infection 
introduced by the witnesses who attended the Committees on the two 
important Eailway Bills of the session. 



Secent Hygienic Improvements in the Manu&cture of Bread. 

BY 

John Goodfellow, F.E..M.S., Hon. Consulting Chemist to the 

Master Bakers' Protection Society. 
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Bread is such a universal and important food that any improve- 
ments in its manufacture and quality deserve recognition and consideration, 
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and slioulil prove iiih-i'estiug to all liygieniHts. It will hi' fcuiveiiitilt 
if llii' siibjet't be diviiied iuW two parts i — 

1. Improvements in whole-iuefll brewl. 

2. Improvemente in other bi-wls. 

The writer, from many experiments performeil on himself, his 
SKnistants, and on young animals. For the purpose of his work on bread 
as a food, Iihh come to the conclusion that ordinary whole-meitl bread 
i» not a desirable food and nets injuriously on the intestinal trju!t by 
nndiily stimulating the muscles and nerve-centres of the Iwwels. 

The chifif objections to ordinary whole-meal breiul us a fooil 

1. The large per-centi^e of waste, averaging about 12J per cent. 

2. The increased waste of other foods produced by the ingestion 

of whole-meal bread. 

3. The unpleasant taatfl producwl by the comprtrntivcly fliivourlcsis 

particles of bran. 

4. The irritating action of the bran, 

5. The rapidity with which whole-meal breail becomes dry and 

st«le, 

The large per-centage of waste is a most serious objection to 
ordinary whole-meal bread, especially if it be taken in large quantities. 
It constitut** a loss of energy to the body, inasmuch as force is used 
to digest the extra quantity of fooii which must be taken to equalise 
the wast«. 

The waste in fine white bnsud only amounts to about 4i per cent., 
RO that whole-meal bread is not nearly so thoroughly digested as white 
bread, and its Ingestion leads to an increajse in the waste of other foods. 

In a subject esperiiuented on by the writer, in December 1890, it 
was found tliat when milk alone was use<l as a food the wastn averaged 
about 8 per cent, j hut when ordinary whole-meal bread was used with 
the milk, the wast* in the milk rose to neariy 11 per cent. 

The irritating action of coarse whole-meal bread depends on the 
bran. The coarse bran particles act as mechanical stimuli, both to the 
nerve centres and the muscles, and unduly increase the peristaltic action 
of the intestines. 

The stimulation often passes beyond the innocuous stage, and 
severe diarrhosa may be brought on by the excessive irritation of the 
bran. The writer has found indications that the villi of the intestines 
may be considerably modified by a continued ingestion of coarse bran, 
and he believes that this modification may have an effect in reducing 
the absorbing power of the villi. 

Many medical authorities assert tliat slight chronic inflammation 
may result from the continual ingestion of coarse bran, and the author 
must admit that over and over again the post-mortem appearances of 
the aniniab he has experimented upon have been qiiite compatible 
with such a ^-iew. 

The unpleasant itavour of coarse whole-meal bread is probably 
cause«l by the bran particles, which produce in the mouth an acute 
sense of touch, but not a very decided taste. 
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Some students undertook to test this point under the writer's 
direction, and they affirmed that flavourless particles very materially 
altered the taste of nearly every food tried. 

They found, also, that the finer the particles the less they affected 
the flavour of the food with which they were mixed. 

Objection number 5 is an important one. Very few people can 
partake of a stale whole-meal loaf with any degree of pleasure. It is 
well-known that staleness is not altogether due to a simple evaporation 
of water. There is a molecular change which goes on slowly, and 
which is an important factor in producing a stale loaf. 

In ordinary whole-meal bread these changes go on very rapidly, 
and the bread after 24 hours is comparatively flavourless and 
distasteful. 

The first four objections depend on the presence of coarse bran 
particles. It appears that very fine particles of bran do not produce 
such undesirable effects on the body as those which have been ascribed 
to coarse bran, so that the hygienic improvements in whole-meal bread 
must necessarily take the form of — 

1st. Obtaining Skjine bran in the loaf. 

2nd. The preparation of so dry a meal that the bread takes up 
a large proportion of water, which is so intimately incor- 
porated with the constituents as to delay those internal 
changes which result in a stale loaf. 

Other minor improvements may also be referred to, affecting the 
digestibility, purity, flavour, &c., of the bread. 

Number 1. Triticumina Bread. — This is a special whole-meal 
bread in which the bran particles are very fine, and shows what can be 
done in this direction. It is prepared from a special meal, ground by 
powerful steel machines, in which the bran is literally cut up into fine 
particles. 

The waste in this bread, as ascertained by personal experiment*?, 
is only 7^ per cent., as compared with 12^ per cent, in ordinary whole- 
meal bread. The bran is so fine that it does not irritate the intestines 
like the coarse varieties of brown bread. 

That it is perfectly possible \o manufacture whole-meal bread 
which shall keep moist for two or three days is proved by the fact that 
this bread is palatable and soft after being kept three days. This is not 
only due to the moisture which it contains, but also to the large propor- 
tion of soluble matter present. The flavour of the bread is very pleasant 
owing to the large quantities of sugar and dextrin which it contains. 

This bread is also distinctly very digestible. The starch is in a 
very assimilable condition, and there is about 50 per cent, more soluble 
matter present than in ordinary whole-meal bread. 

This very desirable result is obtained by allowing the grain to 
undergo the first stages of germination, and subsequently kiln-drying it 
at a low temperature. 

Number 2. " Cyclone " Bread is very interesting as marking a new 
departure in the preparation of whole-meal. The wheat grains are 
pulverized in sealed chambers by means of air-curr.ents produced by fans 
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rapiiily rrvolviiig in differenl ilirpctions, Tlie gi-niiiH iire rfiduued to & 
state of Bne dii-ision by their own moinebtum, and the result is u fine 
whole-meal. The advantages of this method are many. In the first 
place the meal is thoroughly aSrated, and, secondly, there is no inetiiUic 
or stony adulteration ; thirdly, the meal is very free from microbes and 
other aerial impurities, for the air is filtered bpforo lieing delivered to the 
ehambersi. 

These two specimens demonstrate the poHsibility of man iifactu ring 
whole-meal bread in which the bran particles are so fine as to entirely 
obviate any irritating effetits. 









Improvements i; 
These may be divided into ;— 

1. Improvements in white breiul. 

2. Impro\'einents in hrown brea<i. 

White bread is cortAinly deficient in proteid material, fat, and 
mineral matter. The reason of this is well-known. Pine white flour is 
obtained chiefly from the centre of the grain, and the bran and the germ 
are rejected. The bran and the germ are the portions of the grain 
richest in proleids, fat, and mineral matter, while the centrnl part is 
poor in protcids and phosphates, and rich in starch. 

Hence it follows that bread made from fine white flour is also 
deficient in nitrogenous matter, fat, and inorganic constitnents, and is 
correspondingly rich in starch. 

Any propess, therefore, which seciires • — 
i. A higher per-eentage of proteids ; 

2. „ „ fat; 

3. „ „ phosphates ; 

may In? reganled as an hygienic improvement in the qualily of thn 
breiui. There appears to be a consensus of opinion that if a larger per- 
centage of our carbo-hydrate food took the form of soluble bodies 
{sugar and dextrin) the economy woiUd gain considerably by such a 
substitution. Any process, then, which secures this, may also be 
regarded as an hygienic improvement, inasmnch as the bread would bo 
more digestible. 

The titandard ratio of nitrogenous matter to carbo-hydrate material 
may be taken au 1 is to 3'2. The ratio in ordinary tine white bread 
is as 1 is to 7. 

Number 3. Black's Fermented Bread is a white bread which is 
characterised by a high per-centi^ of nitrogen. 

This result in obtained by a special process in which " strong 
floui's" are token and formed into dough, and then treated with lime- 
water. The gluten is concentrated, and part of the starch precipitated, 
BO that a dongh is obtained very rich in proteid material. This dough is 
then added to ordinary dough, and the i-esult is a mixture with a very 
high proportion of albuminoid matter. 

This characteristic is obtained without any deterioration of texture 
or flavour, and the ratio of nitrogenous matter to carho-hydnttea is aa 
1 is to 3'6, very near the normal. 
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This bread, though white, has quite as high a per-centage of 
proteid material as fine whole-meal. 

Number 4. Diastase Bread is a variety with a very high per- 
centage of soluble carbo-hydrates, chiefly in the form of maltose. The 
starch is also in a very assimilable form. The bread has a very fine 
texture, and is one of the best flavoured of the white breads. It keeps 
moist far longer than ordinary white bread, for the diastase so acts on 
the starch as to produce soluble bodies which confer this characteristic 
on the bread. 

The ratio of nitrogenous matter to carbo-hydrates is about the 
same as in ordinary fine white bread, but the bread is far more 
digestible, containing quite 80 per cent, more soluble carbo-hydrates. 

This result is obtained by the addition of " diastase " to the 
dough, which acts on the starch, converting it into several forms of 
dextrin and sugar. The whole series of intermediate changes have not 
yet been fully worked out, but it appears that maltose is chiefly formed 
as a final product, and one of the achro-dextrins. The diastase does very 
little work during the doughirig stage, but when the dough is introduced 
into the oven it rapidly acts on the gelatinized starch, until its power is 
destroyed by the heat of the oven. 

The author has ascertained that 15 minutes is the average time 
during which the ferment acts on the starch in the oven, quite long 
enough for the diastase to produce a considerable quantity of sugar. 

Brown Breads, 

Number 5. Frame Food Bread. 

This bread is made from ordinary white flour, to which an extract 
of bran is added. The extract is prepared by mechanical means from 
the bran, and consists of the following bodies : — 

Water - - - 9*58 

Carbo-hydrates - - 58*33 

Proteids - - 21-40 

Mineral matter - - 10*69 



100-00 



The mineral matter is very rich in alkaline phosphates. 

The extract may be added to the dough either as a powder or as 
a liquid, the object of the addition being to get a loaf having the same 
composition as whole-meal bread minus the bran particles. 

The ratio of proteids to carbo-hydrate is as 1 is to 3 * 9, very much 
higher than in the case of fine white bread, and the bread contains 
50 per cent, more mineral matter, consisting chiefly of phosphoric acid 
and potash. 

Number 6. Germ Bread is manufactured from "germ" flour. 
Germ flour consists of about 75 per cent, of ordinary white flour, and 
25 per cent, of the germ. 

H 2 
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Tht genu tjuing tli(! tinbryo of the Trilicuiit is rich in proU'ids, 
fat, and phosphates, and its retention in the flour ailils materially to the 
nutritive value of the bread. The germ is specially treateil iu onler to 
destroy the fermonta and the bitter prineiple found in it. This bread is 
very rich iu proteids, aud contains Ear more fat and phosphates than 
ordiuary bread. The ratio of pvoteitls to cai'bo-hyilrates ih as 1 19 
to 3, slightly higher than the normal. 

Number 7. Health Bread. This variety contdiiis all itarts of the 
wheat grain except the outer layers of the bran. The bread is tbus free 
from irritating partielos, while it retains the nutritious elements of the 
wheat. The ratio of nitrogenous matter to carbo-hydrate mftterial is as 
1 is to 3-6. 

The process of preparation of ijie meal securen the rejection of 
the outer layers of the bran, consisting chiefly of woody fibre, while 
the inner layers containing the nutriment are retained unci finely 
granulated. 

I have only time to mention the existence of various mtdted breads, 
prepared by the addition of malt extract to the dough. Such breads are 
better flavoured and more digestible than ordinary bread, and there is 
Tory little risk of soui-uess. The maltfavoursquiekfermentation, so that 
the souring germs arc never allowed to develop iu the dough, owing to 
the vigorous growth of the yeast and a minimum production of alcohol. 
The working is also clettner, for potatwes need not be used wlien malt 
extract is employed. 

Machine-made bread is coming more and more to the front, and 
rightly so. Such bn.'ad is surely to be preferred before hand-mnde bread, 
witli the possible contingency of contamination from tbe bodies of the 
half naked operatives. 

When it is impracticable to put down an extensive plant, hand- 
machines are used now in most bakeries, including sucla contrivances as 
kneaders, dough dividers, potato washing machines, flour blenders, &c. 

The sanitary cunilltion of bakehouses has of \aXe yews undergone 
much improvement, and it is rare indeed to find now-a-days dirty and 
unheidthy premises useil for tbe purpose of bread-making. 

I desire to record my sincere thanks to my assistant, Mr. D. J. 
Knightley, for the able manner in which he carried out my instructions 
while living on certain breads alone, and to my colletigup Mr. C. H. 
Clarke, M.R. A. S,, for confirming the analyses. lalso wish to acknowledge 
my indebtedness to Dr. Frnnkland. F.K.S., for one of the analyses. 



DISCUSSION. 
Dr. Van Hamel Roob (Ameterdam) asked t<) what extent the 
mineral matter had been increased by adding liinc water to the meal, and 
whether by lime water was meant a SBtnrated aelntion of lime. He 
added, that, as editor of the " International Review of Adnlterabiona," 
he W8B opposed to the iiddviig of any foreign mineral matter to onr food. 
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In reply to a qnestion of Sir Boscoe as to whether copper salts were used 
in bakery in Holland, Dr. Van Hamel Boos answered that he never had 
found any in the meal and bread under his observation. Formerly it 
was met with in Amsterdam, but the adulteration was detected at once, 
as large crystals of copper sulphate were found in the bread. As to alum, 
he said that baking powders recommended as being used for improving 
bread on a large scale in England had been analysed by him and found 
to consist of alum. He thought these additions to meal and bread ought 
to be strictly prohil)ited. 

Sir Charles Cameron said that it was undesirable to introduce 
indigestible and rough particles into the digestive organs. He had met 
many cases of suspected poisoning of oxen and sheep in which he was 
able to trace the real cause of death to the irritative action of undecorti- 
cated cotton cake, and even of other food stuffs. He thought the popular 
instinct was right when on the whole people preferred beautiful white 
bread, which they felt they could digest with comfort. Referring to 
Lawes' and Gilbert's experiments. Sir C. Cameron believed that a bread 
diet was more niirogenous than a meat one, and therefore, that although 
white contained less nitrogen than brown bread, yet there was a sufficient 
amount of nitrogen in the former. 

Mr. Cassal was glad that Dr. Yan Hamel Boos had attended 
the Section, as he was editor-in chief of the very important ** Inter- 
national Review of Adulterations," by means of which it might be hoped 
that in the near future united action would be taken by different 
countries for the suppression of adulteration. In regard to the use of 
sulphate of copper and alum in bread-making, he had always understood 
that the main object was to prevent fermentation from going too far when 
yeast was used, thus giving a badly coloured and acid bread ; and also 
to enable damaged flours to be used by bakers. 



Bromine and Iodine as Aerial Disinfectants ; and on a new 

Method of Applying them. 

BY 

Gerald T. Moody, D.Sc, and F. W. Streatfeild. 
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The question of suitable aerial disinfectants for employment in 
hospitals, sick rooms, &c. is one of very great importance, and has 
not perhaps hitherto received the attention it deserves. Of the various 
substances employed, bromine has come largely to the front in recent 
years, and iodine has also been found to exert a considerable disinfecting 
action, although less than that of bromine weight for weight. Consider- 
able difficulty has, however, been experienced in finding a suitable and 
convenient method of introducing these elements into the atmosphere. 
Various forms of lamps have been devised for the gradual volatilization 
of iodine and its diffusion through the air ; and many have sought to 
effect the same purpose through the medium of the candle or night 
light. Whilst working in this direction, and with the endeavour to 
volatilize by nieans of n burning candle certain volatile brominated 
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The authors therefore tarncd 
itisfaetory bromine anil iodini 



organic ilerivatixfs ol' l.lm iUBmulic scries, it wils ilistovcit-J by o 

the authors lhat/f«e l)romine vnpour was evolvpd in quantity daring the 

combustion of the candle. On extending tlie experiments to iodine 

derivatives a aimiliu' result was obtained. 

tht'ir iittention to the preparation of i 

cnndie. 

A modem candle ia a very delicate piece of work, being the outcome 
of many years' experience and of much scientilic and technical skill. 
Next to tbR proper reiining of the fat or wax, the fabrication aud (.'bemical 
treatment of the wiclt are poinbi of great importance, in order that thf 
candle may burn witJi a bright flame, and free from caiiliflower liead. A 
very small quantity of a foreign body introduced into the aubsUmee of the 
candle causes a vei^ marked effect on itn eombustion. Many of the 
diainfeiitontj^ proposed for distribution by the aid of the candle caused 
it to burn very indifferently, and sometimes to be extinguished witWn 
an hour j or worse still, where it was sought to (Effuse the vapour of 
certain balsamic or phenolic principles, the "disinfectant" itaelf 
underwent combustion and thus defeated the object in view. In the 
case where the free halogen was simply mixed with the combustible 
material of the -candle, failure resulted from the escape of part of the 
halogen during storage, whilst the remainder gradually destroyed the 
material of the wick. After making numeroiH experiment* the above- 
mentioned ditHculties were overcome, and the authors succeeded iii 
preparing candles and night-lighti which do not undergo change on 
keeping, and by means of which any required quantity of the halogens 
bromine and iodine may be evolved with great esactness. This result 
has been accomplished by incorporating stable haloid organic compounds 
with the substance of the candle or night-night. Up to the present 
the most successful halogen compounds used have been dibromonaphth- . 
alene Om Hg Br^ and iodoform CHI3. These substances are perfectly 
stable at orilinary temperatures, but when bm'nt under the conditions 
obtaining in a candle or night-light prepared from pure, well-pressed 
tallow, give rise to free bi-omine or iodine vapour respectively. 

That the free halogen is evolved is shown by the odour produced ; 
and its presence may be visibly demonstrated by the usual chemical 
method of holding at a short distance above the flame a piece of unsized 
paper moistened with a solution of atareh and potassium iodide, which 
is rapidly turned blue. 

The liberation of bromine and iodine during oombustiou may 
probably be explained on the assumption that the corresponding 
hydraoids are formed in the flrst instance, and that those suffer de- 
composition at the temperature of the Hamc and in the presence of 
atmospheric oxygen into the free halogens and water, in accordance with 
the equations— 

(i.) 4HBr -}- Og = 2HaO -f SBr^ 
Hydrogen bromide and oxygen give water and bromine. 

(ii.) 4HI -1- O2 = 2H2O + 21^ 
Hydrogen iodide and oxygen give water and iodine, 



Bromine and Iodine as Aerial Disinfect ants y ^c, 119 

Tlie fiutliors found that a vory useful strengtli for gononil purposos 
is about 6 grains (0'388G gram.) of either lialogen compound in a 
9-hour night-liglit ; (hiring combustion this ^vill liberate bromine or 
iodine, the amount of whicli may be calculated as follows : — 

The iodine night-light contains 6 grains of CHI3, — C, 12 x 1 = 12; 

H, 1 X 1 = 1 ; I3, 127 X 3 = 381 ; or, 394 gniins of iodoform yield 

381 grains of iodine ; cons(»(piently 6 grains of iodoform in a night- 

381 X 6 
light will give — — — — = 5*80 grains of iodine liberated during the 

394 

nine hours. 

The bromine night-light contains G grains of Cjq Hg Br2 ; as before, 
— CV12 X 10= 120; Hfl,l X 6 = 6; Bra, 80 X 2 = 160; or the total 
286 grains of dibromonaphthalene yield 160 grains of bromine, and 
consequently 6 grains of dibromonaphthalene will give 3 • 35 grains of 
bromine during nine hours. 

By meiins of the above calculations it is easy to bring about the 
evolution of a stated quantity of either halogen, as during each hour's 
burning there will be evolve<l, of free iodine 0*64 grain, of free bromine 
0*37 grain. By increasing or diminishing the quantity of the halogen 
compound mixed with the candle or night-light, any quantity of halogen, 
within reasonable limits, may be diffused. 

The authors believe that the hygienic value of their discovery is 
very great, since it will mak(». it possible for the vapour of bromine to be 
used as a household disinfectant in a safe and (efficient manner and where 
it will be likely to do most good. It is especially for sanitary purposes 
that the bromines candle or night-lights are most likely to be useful, and 
there is no doubt they will prove of service for disinfecting closets, 
lavatories, and wherever sources of infection have to be guarded against. 
It must be understood that the bromine vapour evolved by the burning 
candle or night-light does not cause the slightest personal inconvenience 
in practice, candles containing about 6 grains of dibromonaphthalene 
having been burnt nightly by one of the authors during a period of two 
years. All the time the candle is burning the odour of bromine in the 
room is distinctly perceptible, but by no means disagreeable. Similar 
remarks apply to the iodine candle or night-light, which, besides being 
effective as a disinfectant and deodorant, has the advantage of possessing 
a therapeutical value in diseases of the throat, nose, and lungs. 
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DISCUSSION. 

Mr, Cassal said that he had had occasion to examine these night- 
lights and could confirm the liberation of free iodine and bromine from 
them on burning, a fact which was in itself interesting ; but he did not 
see that there was any special value attaching to such liberation for 
purposes of deodorisation or disinfection, and certainly not in regard to 
the latter. 
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SECTION VI. 

ARCHITECTURE IN RELATION TO HYGIENE. 

Tuesday, llth August, 1891. 

The Pkemiiest, Sir Aiitiu'b Blomkikld, in llic I'baii'. 

FresideiitUl Address 

BV 

Sir Arthur W. Blomfieid, M.A., AHA., F.B.I.B.A. 



After the iuaiigimi! ueivmoiiy of yesttnUiy, ami the admiiiible 
address in which the Prince o£ Wales gave so cordial a welcome to the 
visitors o£ this great International Congress, yon will doubtless be 
anxious to hegiu the work which lies before us in the next four days 
with the lenst possible deJay. 

I shall not, therefoi-e, detain you with a lengthy addre^ in opening 
the hiisiness of this Section. 

Itf title, "Architecture in relation to Hygiene," is clear and 

pi'ecise, but it haa no doubt occurred to many who have rwul it that 

^H it involves a question U) which it is by no means easy to give a 

^H clear and precise answer, " What is the relation of architecture to 

^H hygiene P " 

^H The difficidty of answering lies in the uncertainty as to the strict 

^H limits of the functions and duties of the architect. 

^H One of the greatest of onr English authorities on the subject — 

^H the late Mr. Fergnssou — in the introduction to his well-known hand- 

^H book, defines architecture to be " The art of ornamental and ornamented 

^H^ construction," and further on, speaking of the architect, he says, " It 

^^^ " would be well if, in most instauces, he eould ilelegate the mechanicid 

^^H " part of his task to the engineer, and so restrict himself entirely to 

^^1 " the artistic arrangement and ornamentation of his denign." 

^^H If this view of architecture and of the legitimate duties of the 

^^^ architect were generally accepted as correct, the relation of architecture 

^^^1 to hygiene would be reduced at once to something which is not always 

^^H easy to trace or grasp, and which has never yet iwceived the full 

^^H amotmt of serious and careful attention tliat it well deserves. In that case 

^^H most, if not all, of the valuable nud interesting papei-s, which we are 

^^H aliout to hear and iliseuss, would have to be addresse<l to some other 

^^H more purely scientific section. 

^^H If, on the other hand, we take the more usual definition of 

^^^1 architecture as " the ail and science of building," its relations to the 
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science of liygiotie iit once become too varieil iind loo eoinples to mlniit 
of dear and concise ilescnptjon. Avast Held is iit once opened ont 
before us, in which it is often extremely hani, sometimes eveu im- 
possible, to indicate with pi'peinion the liue of demarcatiou Iictweea the 
donudn of tbe architect and tlioae uf experbt in Other hnuidie^ of 
science. As one out of many illustrations which might 1k' (rittd 
of this difficulty, I uuiy mention, the vr'uXp iind interesting snljject of 
Ittiyjng, which plays so important a part in the heaJth, coinfoi*t, and 
well-being of cominuuities. This large question seems to occupy a 
kind of neutral ground between the province oE the architect and that 
of the civil engineer. 

Many other similar instances might be given, but this one will be 
sufficient to show that the selw.tion tti subjects to be dealt with by this 
section must always be a mattei' of considerable difficulty. 

Directly scientific considerations are admitted side by side with 
the purely Lesthetic aspect of architecture, it becomes hard to nmao a 
subject for diwcussion at a CongreRs of Hygiene which would not be 
as suitable for an eugiueering, medical, or other scientific section &s it is 
for that of architecture. 

For this retison I venture to throw out the suggestion that for 
Bome future meeting of this Congress an extremely interesting and 
instructive ^wper might bti written dealing cxchisively with the jKiinb^ 
of contact between hygiene and the purely assthetic side of architecture. 

This branch of a gr«it subject remains up to the present time 
piTicticidly almost uutoueheil, i>erhapB jiartly fi-om the ftict that to 
many miniL^ the attempt to estabUsh any such relationship appears 
fancifid an<l unpractical. It is well known that one of the greatest 
of our English pioneers of sanitary science, the latB Sir Edwin 
Chadwick, viewed the idea of iiuy such connexion with disfavour, and 
even with auger ; be seemed, intlced, to think that art and hygiene 
were not only unconnected, hut even in some resjiectM incomi)«tib!e. 

Notwithstanding this decided upinion of a gi'cat and de.Men'c4lly 
respected authority, I do not think it would be difficult to show that 
such a connexion ha.'^ ut any ratt^ for certain miuils and constitutions, 
a very real e\i»teucc ; neither woukl it be hard to prove that, although 
never [jerhaps closely followed up or fidly worked out in all its 
bearings, tlie idea of some actual relation between beautiful and artistic 
surroundings and health, must have been present in the minds of many 
writers both ancient and modern, Time forbids me to do more than 
instance w very few examples. 

I cannot refrain from giving one of great weight ami Acneitible 
antiquity which I find in the third book of Plato's " Bepubhc." 

" Let our artists," he says, " bo those who are gifted to riisoeru 
" the true uaturw of l>eauty and grace ; then will our youth dwell in 
" the land of health, auiid fair sights anil sounds ; and bcantt) the 
" effluence of fair words, wilt visit the eye and the ear, like a healthful 
" breeze fi-om a purer region, and insensibly (b-aw the soul, even in 
" childhood, into harmony with the buatity of rctwon." 
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Thus, it would appear, the great philosopher held that the finest 
productions of art, acting through the eye on the mind, exercise a 
distinct influence on l)o<lily health ; and if, as Emerson tells us, " Out 
" of Plato come all things that are still written and debate<l among 
" men of thought :" we may take this jwissage as a type of many 
similar thoughts scattered through the works of numberless authors 
from his day down to the present time. May not the same idea be 
traced in the much-quotinl line of our own i)oet Keats, " A thing of 
beauty is a joy for ever " ? But instances will not be found wanting 
of more direct referemti to a retd c»onnexion between the beautiful 
in art, and especially in architecture, and the science of health, or 
hygiene. 

Eight years ago the late E. W. GKxlwin read before a meeting at 
the Health Exhibition, then l>eing held in London, an elaborate and 
masterly paper on " Dress in its relation to Health and Climate." In 
the course of a parallel which he draws in that paper between dress an<l 
architecture, he says : " Scieni»<» and art must walk hand in hand, if 
life is to be worth living. Beauty without health is incomplete. 
Health can never be perfect for you so long as your eye is troubled 
" with ugliness." He goes on to point out that long habit will no 
doubt accustom most people to any degree of ugliness, so that the mind 
untrained in Art is seldom [perhaps cons<*iously troubled by it. But 
notwithstanding this apathy, a legitimate soui*ce of intellectual enjoy- 
ment is lost, and doubtless with it an ap[)i*eciable element of health in 
its highest perfection ; a loss which it is the business of the architect in 
some degree to supply by providing beautiful objects to satisfy and 
delight the eye, and by waging war with everything that is mean, ugly, 
and squalid. 

At present, no doubt, large masses of people aix? still so habituated 
to these lavSt characteristics in their every day surroundings that they 
scarcely feel a wish for anything better, just as they will get accustomed 
to evil smells, and to a vitiated atmosphere which they breathe quite 
unconscious of its insidious and deadly effects on their health. 

But if education and culture continue to a<lvance as they have done 
in the last fifty years, and habits of intelligent observation are fostered 
and enco\irageil, the eyes of the masses will every day become more 
sensitive and fastidious ; the dreary and monotonous streets and badly 
designed buildings which a few years ago would have been passed 
unnoticed, will soon begin to exercise a distinctly depressing and dis- 
turbing influence on the mind, which cannot fail to have some ill-effect 
on the health, comfort, an<l general well-being of the community. 

It is now, I believe, a recognised fact that certain colours, quite 
apait from the nature of the pigments or dyes which yield them, produce 
very decided effects, both on the mind and body when in certain 
conditions. 

It is probable that the same is tnie of certain combinations of 
colours and even of forms in which the skill and taste of the artist must 
be paramount, and in which the aid of science, however necessary, can 
only be looked upon as subsidiary, 
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Vuliialile hints anil suggestions bfiiring on tUie snbji-cl timv be 
gfttliereil from a lectnre ilelivered miitiy years ugo af tlie lluyal Iiisti- 
stitntioii by Cardinal Wiseman, t-nlitleil, " Points of contwt Iwtween 
Scienw ami Art." Also from an juIdi-asM delivered by Mr. Wyke 
Bayliss, Pi'esident o£ thp Royol Society of Brilisli AilisI*, " Oit 
Sanitiiri* Beform in reUtioii t« the Pine Arte," at the Sauitary Cougress 
held at Hastings in 1889. 

As might naturally 1ki espefted from such a source, it tccma with 
beautiful and poetical thoughts bearing ou the subjeet. He shows ln>w 
niinoiis are dirt and disorder to the best interests of art, aud how all 
artiats mUNt hail uvery onward step in sauilai'y reform as not only 
couduL'ive to bodily health, but \a the growth aud progress of art. The 
whole cannot fail to be read witli as much pleasure as profit, aud anyone 
who desires to follow out the line of thought I have siiggestc^l iu tracing 
a direct connexion between arehiteeture as a fine art and hygiene, 
will do well to stnfly this address with great care and attention. Bnt 
the illustrations, arguments and advice made nse of are directed more tu 
the influence of sanitary reform on the growth and development of art 
than on the effect of art on health, a more ohsciU'e perhaps, but no less 
interesting subject, and the one I desire to see dealt with. 

I have left until the last all mention of the only writer who, as far 
as I know, has ever made any setious atteuipt to deal systematically nitd 
in detail with this interesting subject. 

Nome years i^o my friend Dr. B. "VV. Itichardsou, who stands in 
the foremost ranks of sanitary authorities, delivered a lecture iipon it, 
which, I am afraid, is now out of print, and I have Iwen unable to 
obtain a copy ; but he has kindly furnished me with some information 
alK)ut it. 

He tells me that the prinei])al points he ilwell on were as follows ; — 

He began by showing that much prejudice has been excititl against 
some of the best sanitary inventions aud labours, because leading aani- 
tarians have failed to consider artistic construction as part of sanitary 
constmction ; their whole minds liave been alisorbed in the useful, and 
they have permitted all that is ornamental to imss by us if go«i taste 
were disconnected from sanitation, He argued that this was n grand 
mistake ; that ughness was an offence to good liealtb, aud tliat beauty 
was an aid to the best health. 

He showed that when mind and Iwdy are enfeebleii hy bad health, 
the introihiction of disagreeable objects into the sick room or ward is 
painful and injurious to the occupants ; whilst the presence of heaiitiful 
flowers, pictures, and desigiis is curative in its effeets ; a kind of mental 
tonic which gives tone also to the body. This thought led him to the 
consideration of the best forms for hospital wards having regard to tlie 
effect on the eye, and through the eye on mental anil bodily health, and 
so with all the details of visible coiistruction and of decoration. 

Speaking of the dwelling house he maintiiine<l that no part ought 
to be excluded from the possession of architectural art, because it is the 
tendency of the human mind to let that which is disagreejible, plain, and 
iigly go without regard and actiumnlatc dirt and disorder. Hence all 
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the offices of a house should have as much (;are bestowed on them as the 
living rooms to render them bright and cheerful, and to make cleanli- 
ness as obvious a niHJOSsity in one as the other. Tn this lecture Dr. 
Richardson made a great point of the treatment of floors, adverting 
particularly to the Ancient lloman mosaic floors which were not only 
beautiful works of art, but easily cleane<l, nn<l which by the well-known 
hypocaust system of warming difTuscil an equable rind agreeable warmth 
through the room without draughts. 

Other points especially dwt^lt upon were the treatment of roofs, and 
the introduction of artistic water fountains in different parts of the 
house. 

No one could be found bi'tter (pialified than Dr. Richardson to 
speak with authority on both the aesthetic and the scientific asi)ects of 
the question " What is the relation of Architectun* to Hygiene ; " but 
even when writing in tlu^ interests of art he is naturally first of all a 
man of sciem*, an<l I should like to see the same subject dealt with by 
an architect from an artist's point of view. 



>-o<>o^< 

Professor Fenger (Copenhagen) said that architects oti the 
continent looked in many directions for instruction, but not so often to 
England as to continental countries ; but the conviction is dawning upon 
them that in one respect England has taken a prominent part among the 
nations of Europe since the beginning of this century, namely, in sanitary 
house-building, as well as in the construction of separate wards in 
hospitals. Now they can scarcely build without being indebted to 
England for ideas. He concluded by proposing a vote of thanks to the 
President for his presence in the chair, and for his admirable address. 

Mr. Charles Lucas (Paris) fit des romerciements a M. le President 
pour son adresso sur la nccessite de Talliance de la Beaute et de I'Art, le 
souvenir donne aux regrottes Chadwick et Godwin. 

The proposal was carried by acclamation. 






On Open Spaces. 

Read by the Earl of Meat It. 

[Prepared by Mrs. Basil Holmes, Hon. Sec. to the Metropolitan 

Public Gardens Association.] 
^^^^ 

If we could transport ourselves into the England of 200 years ago, 
or if we were even able to see what our great grandfathers looked upon, 
how hai*d it would be to recognise the sites of those places which are 
now so familiar to us. A great part of the land was common land, or 
lammas land, heaths, downs, forests, woods, moors, and village greens. 
But the increase of population, the concentration of the i)eople into 
towns, the rapid growth of London and the manufacturing centres, these 
forces conjointly waged war against the open s^mces, and gradually 
swallowed them up. Commons disappeared, fields and lanes became 
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strPPt.i am) lioiisos, village grc'iis witi' criCToatlii'il njioii nr llirown into 
tlip roHilwBvs, gnu-ejartls weii- ii.swl iih silt-K for niilway fitatious mid 
public anil girivatc biiililiugK of hU soits, &nd wlii*re the tleacl had 
[tewvEully sliiiubered was h«ir(l The noisy eugiue and Ihe rallliiig train. 

But tlie histury of tlie ilesetratiou and loss of the oppu spaces round 
towns if Uut well Icnowu for mv to dwell upon it liere, aud many will 
also be ucqiiaiutwl with tlie story of tht^ revival, tor it is but a recent 
tini'. Acts of Ptirliauient huve licen paswd to protect and i-egnlate 
commons and groens, to pivscrvc graveyards, to promote the Bcqiiisilion 
of ojien Hpac™ in aud around towns, from the largest iiark lo thp 
wiialk'sl playground, Jin<l to pro^-ide for their niaiutennnce. Philtm- 
throjiio societies have started into existence, whose object it has been to 
carry out these Acts and stir up the public boilies to do so ; and now, 
on all sides, the public loind is awakening to ilj^ uee<l, aiid the pukliu 
voice is beginning to ask for its satisfactiou. £ut although Hometliiug 
has been done to restore the lost bt«ithitig places, much, very much, 
still remains to be done ; and what has been accomplished in iht past 
ill a seattereil and unsystonmtic mannei", will have to be done in the 
future, both thoroughly and systematically, 

It appears to lie a geJierally recognised aud undisputed fact that, 
to restore enfeebled health or weakeneil aainiation, fresh aii' uuist be 
resorted to, i*., air that is not contaminated by the breath of humau 
beings. We take the fainting person out of a building, we send the 
consumptive p«tient to the top of a Swins pAss (m* to Ihe sea shore, »u<l 
we carry the sick cliikl !n>m his ti-omted home in the city and pliKw him 
in a ctmntry Tillage. It is only necessary to ghmce tlu-ough tiio^se 
statistics which show the death-i-ate in the uuinufacturing and flosely 
inhabited towns as comjiareil to tho denth-rat<' in tlte coiintrv or the 
snbnrbs, to learn the generally well known lesson that Ihf. healih of the 
nation suffers in proportion to the degree that the indiv-itlnals are 
emwdeil. Of course, I am aware that, notwithstanding the increase of 
population, there is a steady ilecrease in the death-nite over the Unite<l 
Kingdom, but this is due to improveil drainage, warmer clothing, the 
gi-eat advance in medical knowledge, and a himdred other inilneuceH 
which are at work among the people ; and, as this is now the case, who 
can say how robust the nation might have been by this time if the open 
character of the surroundings of the towns had Iwen preserved. 

It is strange to read of the time when the youth of London needed 
only to go to Moortields (where Xirariiool Street Station now stands) ui 
order to stretch their limbs and sport in the free and open country ; when 
Oxford Street was a coimtry road ; and the way to Islinglou, St. GJiles, or 
Camberwell was through pleasant, flowery fields, by rural lanes and foot- 
paths. Now, if we live in ^(lington and wish to see a meadow or a 
hedge, we must take the train and travel in it for some miles. Certainly 
there are Hyde Park, Begent's Park, and some 200 smaller recreation 
' grounds in London, besides a few open spaces on its Iwrders, but, 
invaluable as they are, they cannot supply the place of the open country, 
nor are they ideally adequate to meet the wants of the vaat mass of people 
who live round them, 
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Granted that fresh air and open spaces are needed for the health of 
the inhabitants of our larger towns, we will ])riefly consider the two 
ways of satisfying this nee<l, namely : — 1st. A systematic acquisition and 
preservation of land for public recreation, in connexion with th(^ towns 
and in relation to their growth. 2nd. Increaso<l facilities for taking 
people from the towns into the countr}'. 

In the towns themselves the governing bodies — the councils — should 
lay down and should carry out some such rule as the folloA\nng : — That 
public recreation grounds slioidd l)e provided in each parisli, in pro- 
portion to the nund)er of its inhabitants. 

This would mean that there should bo a fixed minimum of oj^en 
space for a certain number of the population. Here and there the 
minimum would be exceeded, and so much the better for the people, but 
it should always be reached, either by securing existing open spaces for 
the public for ever, or by ac(piiring new ones, and this, if need be, by 
pulling down houses for the purpose. And for the information of those 
who are not well acipiainted with tlie cpiestion of acquiring open spaces, 
I would mention that much may be done in the towns by securing and 
throwing open enclosed and deserted scjuares, disused graveyards, the 
remnants of village greens (where such have become merged into tlie 
towns), vacant plots of railway land, abandoned wharves, market-places, 
&c., &c. The Open Spaces Act of 1877, amended in 1881, 1887, and 
1890; the Disused Burial Grounds Act of 1884, with its amendments ; 
and other measures, give all the power that is needed to local bodies to 
carry out these improvements. The Metropolitan Public Gardens 
Association, which has been at work in London since the close of the 
year 1882, has laid out, or assisted to lay out, 65 gardens and play- 
grounds for the use of the public ; has given grants of seats for 31 other 
sites, either streets or open spaces ; has granted money towards the 
formation and upkeep of 23 public gymnasia ; has secured the opening 
of 1 66 playgrounds belonging to the London School Board (on Satur- 
diiys) ; and the laying out and throwing open of 19 recreation grounds ; 
has planted trees, and given grants for tree-planting in 37 thoroughfares 
and other sites; has opposed encroachments on 18 disused burial 
grounds, commons, and open spaces ; and has in other ways assisted in 
the preservation and formation of very many useful recreation grounds. 
Wliat has been done in London (and it is very little compared to what 
needs doing) can be done in the other large towns ; there is the same 
opportunity for improving them by bringing green grass, bright flowers, 
and shady trees into the dingy and monotonous streets. 

It may be said that if yon increase suburban life you do as much 
harm as by enlarging a town. But, certainly, if you take the wives and 
children belonging to a community away from the city and into tlie 
suburbs, you are doing them goo<l from an hygienic point of view. The 
husbands and fathers will have the advantage of spending their nights 
and their Sundays in purer air, and the disadvantage of, perhaps, 
journeys in a train twice or more on every week day. But London and 
the large towns will increase, and the only question to be settled is — - 
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', 6iitliHliL[ii.'p, ill uiy 
i-, that tlie plans am 
"mw iu acf-onlniice 



An? tliey lo iiicrefi.sf from oiilsiilc iuwnrds, or fi-oin iiisiiln oiitwiirds? 
Tlie.so two ilingnuDR will illiistralp, iu Ji rough ninnner, wliHt I mean. 
Tlif size of tlie ceutral circles (ileuoting the towns) is llie Hum<^. The 
size of eoeli Rxcresfence, nnd Iheir niimlier (denoting the suburlM), is Uie 
siiiut.'. The amount ciF open sjjnce ciielo^i^l in ejieli ilottcil circle ta alao 
the same, Imt its iliwtribntion is lliBen^nt. 

Tu Fig. 1 the lai^est mass of new honsea \n next to tlie olil centre, 
whefi'iis the Huiitllpst group iif iipw hotispH adjoins tlip largest plot of 
(ipi'ti s|iiii;<\ In Fig. 2, on the eoiilrary, a lurgpr aiva of o|jeu space ia 
liriiii<;lit I'loNO to the olil iiuiws of Imilitings, nnil the grejUest mnuliei- of 
uinv buildings arc iiimrcHt to the o^mu i^nntry. There are, perhaps, 
mlvantages in either system ; bnl, the mlfantages in the se(>oiid, from H 
healthful ]>oiiit of view, if not fiMin an artistic o 
opinion, those of the first. It may lie .wid, howei 
too faaciful to be of any use; that suburbs alwiiy 
with local need ami local possihilitiew ; and that a town bnilt in a 
pattern, and only alloweii to grow iu a pittern, wmilil be iinpossible and 
undesirable. But I am speaking theoretically, and I wish my tbeor}' tu 
be iilnstrateil in a purely systematic way. Fig. 2, if isirried out, wouhi 
involve a cessation of building immediately wljoiniug the original centre, 
and this m what is most needed. In other wonls, a Uiwii tlut has' 
reached a certain siKC slionld grow no more, except from centres at a 
given distance outside. I am not s])caking of a plan suitable for time 
and eternity, or to he carried out by generations far ahead of onrown. 
They will need other and much more far-reaching reforms in building, 
if the population continnes steadily to inci-ease. I am sjjeakiiig of 
something that ia needed at the present time, and of a plan that miglit 
now be adopted in several of the larger towns in England. To lake the 
metropolis as an example : — It is not so likely lo hurt Lon<lon that 
■Wimble<lon or Tottenham sboujd grow to great proportions ; what does 
hurt Loudon Ls, that all the fields of Fulliam and Deptford are being 
covered with house-s. It is the increase at the centre tliat is so 
detrimental — the gra^lnal annihilation of the remaining open spaee 
which in close to, or forms part of, the towns. The increase should be 
in the suburbs of a town, or, rather in a certain number of them whose 
centres are beyond a given distance from the city. This need not 
produce a monotonons sameness. There would man be eharacteristic 
differences in the various suburban districts. There would be the 
aristocratic suburb, joine<l to the town by a handsome drive and a rotten 
row; the commercial suburb, with its .«eriioe of city trains running 
every hour, half-hour, or minute, if need be ; the artistic suburb, 
selectly free from the incursions of the railway director, where tlio 
linnet and the lily would flourish undisturbed; the domestic suburb, 
anunged for schools and kindergartens, nurses and perambulators ; the 
ciieap suburb, very noisy, an<i connected with the city by tram-lines and 
subways ; and there might be, but we should hope that there would not 
be, the cheap and nasty suburb, complete iu itself, in its dirt and in its 
degradation. Bnt each, if not allowed to grow at the city end, but only 
at the end furthest removed from the town, would share alike in 
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possessing vast strips of open land for the recreation of the people and 
their children. 

In the towns themselves there shouhl be every effort made to have 
beautiful streets, with trees and seats in them, and IkhIs of flowers, 
instead of neglected and dirty corners, and creepers planted on bare 
walls. Every disuseil graveyard and deserted enclosure should become a 
bright ganlen, and every plot of unused huid be made into a children's 
playground or an outdoor cafe. 

If the preservation of oi)en sjmces were properly taken in hand and 
systematically carried out, there would not be so much need as there is 
now for increasing the facilities for taking i)eo})le from the to^vns into 
the country. But still it will always Iw of great advant-age, hoth. to 
young and old, to see new places and breathe different air ; to visit the 
seaside and the rural country. The railway companies have done much 
of late years to render this possible to a greater number by issuing cheap 
" fortnightly " tickets for the seaiide, &c., &c., and there is more than 
one useful society at work gi>'ing country holidays to city children, and 
sending the tired seamsti^ess and overworked clerk to bretxthe the sea 
air ; besides numl)erless private i)eople who are doing their best to 
supply this need by throwing open their own country houses, or 
paying for the holidays of those who are less blest than they are with 
this world's goods. This is a (piestion which is not so easily dealt with 
officially ; it is one which, although very important, must be left more 
or less to be settled by the railway companies and by the people them- 
selves. Something may be done to teach the inhabitants of the towns 
how best to make use of their holidays, especially the bank-holidays. 
But, after all, they will please themselves, and some will go to Epping 
Forest, while others will sit in the nearest tavern and drink, and drink, 
and drink ; and, amongst those who are in Epping Forest, there will be 
some who feast their eyes on the beautiful trees and tender grass, while 
others will care for little beyond the ginger-beer and the sticky sweets. 

It must always be remembered, in speaking of the open space 
question, that it is not one which, having l)een- fully dealt with, may 
now be put aside as settled. On the contrary, the need of pro\dding 
open spaces increases daily, while the difficulty of finding them does not 
diminish. It would be a great boon if a new Building Act were passed 
forcing builders to provide recreation grounds, or to reserv-e breathing 
spaces for a fixed number of new houses. So long as the population 
grows, so long will new public and domestic buildings be erected, and 
so long will there have to be voluntary action, if there is not State- 
directed action, to preserve or to provide open spaces for those who 
increase and multiply in the land. One word more. The work must 
be done well. It is better to have small recreation grounds, preserving 
their rural foliage and beauty, than to have large parks, stiff, flat, bare, 
and uninteresting. We want large and small open spaces, but natural 
ones ; country left in the town so that the townsfolk may not forget the 
country. 



DISCUSSION. 

Mr, Bogeirs Field wiahed to anggeat that all open Hpucea should be 
iviiuieoteJ by bonlevardfl or park road^. Ho was not aware that this had 
been done already in Chicago. Ha remerabored that in hia terj early 
ilaya there was an opportunity of making a magnificent boulevard between 
Regent's Park and Hampatead Heath, The idea had been saggesled by 
the late VrofesBor Cochrane in alwnt 1851, and the p!an was publiahed in 
tbe Biiiliter newspaper. The outbreak of the Crimean War had intui-fored 
with the carrying oat of the plan. Theo, between Primroae Hill and 
Hampsfcead Heath there waa a fine ayenue of treea. Thia avenue, which 
waa atill in existence —Bel size Avenue — eould have been obtained at 
nil exceedingly reasonable ratu, and platiH had been made showing how 
that avenue conlii be turned into a magnificent drive from Frimroae Hill 
to Hampstead Heath. Now, however, unfortunately, the whole apace was 
built over, and there waa no meana of connecting theae two open apatwa. 
This waB a iiuestion to which the greatest attention Bhonld be paid. He 
happened to know the caae ha had cited iutimately, but no doubt there 
were other oasea round London where building wua going on, and wUere 
the connexion hetwoen open apacoa shonld ho attended to. 

Hr. H. H. Collins said that in this matter, as in so many othera, 
Queen Elizabeth waa right when she eudeavoarod to put a atop to the 
building of more houaaa in Londnit. The builders could not be expected 
to help in the multiplication of open apafes, but tbe owners of land might 
be induced to do it heoaaBe it could be abowit to be in their own intereata. 
They conld Jiot get the necesaary meana from tbe ratepayers, and ho would 
rather depend upon philanthropy than npon State aid. Tliey could not 
prevent landlorda from aelling their land, but they could bo ahowu, aa had 
been aeen in the very district where Mr. Kogers Field lived at Fitzjobn'a 
avenue, that an apparent aacrilioe of lanil often increased the value of it, 

Sr,'J. F, J. Sylces (one of the Hon. Secretaries to the Section} 
aaid ! A great deal of gratitude wo owed to the iguoriuioe — or pOBsibly 
enlightenment — of those people who, by uaing as burial grounda large 
oi)[!n places now in tbe middle of Loudon, hod kept the s^imo from the 
grasp of the builder. In all probability poatority, if we took to cremation, 
would have no occaaion to bless us from a similar point of view. 

Mr, B. Johnson (ol tbe Poplar Board of Works) thougbt that, in 
order to prevent land being ao built upon that nothing could be aeen of 
the natural heatitiea of a locality, power abould ho given to local 
aathoritiea to prevent more than a certain numbor of houaes being put 
npon a plot. The ncceasity of such roatraining powers being given waa 
well illustrated in the Isle of "Dogs, where men were allowed to go down 
8 ft. or 9 ft. underground with the lower floors of housea, and where many 
familiefl were living literally underground. Until county councils and local 
authorities had such powers they would never be nble to prevent land 
being oovered by houses bnilt like tea-oheats, nor to stop jerry building. 

Dr. En{(el R, X. Oould, of the U.S. Deiiartment of Labour, 
Waahington, cited etatistica which showed that London held the twentieth 
position with rcgai'd to its openspacea.meaauredin tei-ms of the number of 
inhabitants per acre. "Vienna hud a population of 473 per acre, Paris 495, 
Bruaaela 637, while London had 694. The Earl of Meatb appeared to be in 
favour of amall inatead of large open spaces. Uo found that London took 
higher rank when the larger parks were lefl; out of the reckoning. Without 
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the great parks, London hud a population of 909 per acre ; but Phila- 
delphia, which had a population of over 1,<X)0,000, and had only 3^iO i)cr 
acre on the average, bad 17 ^W^ l^cr acre when its greatest park was left 
out, and Vienna would have 3,300 per acre with one great park left out. 
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Hygienischo' (h^nndsatze fur die Erweitening nnd den inneren 

Ansban der Stadte. 



VON 

J. StHbukx, Stadtbanrath in Koln. 



A. — Allgbmeine AiTFOARK. — 1. Die Erweit^^rung einor Stadt darf 
nicht der freien Privatthiiti<i;k<»it allcin iiborlasHon werdon, sondern 
ist durch amtlicho Mtmssnahnicn der Gein(»inde und des SlaatoH zu 
rogeln; das gleiehe gilt fiir don Ausbau ciiier Stadt ini Innorn. 2. Zu 
den wichtigsten Obliog<Mdi(»it('n, wc'lche Gonu^indo und Staat liiorbci 
zu erfiillen haben, gehiirt i\ov Sohutz des gosundon Wohnens iin<l d( s 
gesunden Aufenthalts in dor Sta<U. 

B. — Hygie^isciie Erkokdkrnissk. — Gosundos Wohnon und 
gosunder Aufenthalt orfordorn : 1. Goniigondo Brcito dor Strasson ; 
gesundhoitlich zweckmassigolTorstollung und Ausst^ittung dor Strasson 
und freien Platzo. 2. Ooffontlioho Pllanzungon. 3. Roinhaltimg dos 
Untorgrundos, dos Wassors und dor Luft. 4. WasscTvorsorgungs-, 
Beleuehtungs- und Vorkolirsanlagon. 5. HorstoUung zwoekniassigor 
Baugrundstiieko in ausroichondor Ztihl und passondor Gnissc. 0. Go- 
sundheitlich guto Anordnung und Einriehtung der Gobaudo, Arbeits- 
statton und Wohnungon. 

C. — Amtliche Maassnahmkn. — Um dieso Erfordornissc zu 
erroichon, sind folgondo positivon und nogativon Maassnahnion der 
Gemoinde und dos Staatos zu (M'groifon : a. Positive Maassnahmen, — 
1. Aufstollung oinos zwookuiassigon Bebauungsplanes fiir die Stadtor- 
weitorung, wolcher sioh orstn^ckt auf alio ini Anbau bogriff(»non imd 
zum Anbau in don niichston 20 Jabron bostimniten Thoilo d(T stadtisehon 
Uingebung; Aufstollung oinos zwookmassigon Bebauuugsphinos fiir 
die Verbosserung dor alt(;n Stadttboilo. 2. Aufstollung (dnhoitliobor 
Entwiii*fo fiir Entwiissorung, Abfubr, Schutz g<'gon iroehwassor, 
Wassenorsorgung, B(?louebtung und Verkolu*sanlagon. 3. Ausfiihrung 
der Sti-assen, Platzen, und Pflanzungon, dor Siole und (")ffi»ntliolion 
Bedtirfnissanstalton, dos Itochwassorschutzos, der Wasst^rvorsorgungs-, 
Beleuehtungs- und Vorkohrs-EinrichtungcMi seitens der Gemeinde^ 
insoweit Privatunternehmunye7i nicht ausreicheuy uni einen angeuios- 
senon Vorrath an bobauungsfiibigiui und zur B(ibauung bereit gostollten 
Grundstiicken stets zu sieh(»rn und daduroh don Aussc^hreitungon dos 
Baugrund- und Miethwuebors vorzubougen. 4. Undegung und Zusani- 
menlegung dor nach Lago, Gostalt und Grosso zur Bobauung ungeoigneten 

I p. 1921. B 
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LnndparzellBii in bebauiingafiiliige Baugrimtlstiicke. 5, Begunstigimg 
dea Anljaiies yon Wolingebiiuden fiir dip nnbeniittelten VolksklDssen. 
6. Erlass gosimdlieitapoliKeiliclicr Bauvorschriften fur die zu errlchtendeii 
GctiHiide, sowolil fiber die Bezielimigen zwiscben don Gebiiuden, der 
Strasse and dom Gmnilstuck, (o&en6 Banweise, Yor^rten Gf bKudehiihe, 
HofrSiime) ala ilbor dip inncren baiilicben Einrichtungen (Baiiordnung). 
b. Net/ative Mamsnahmen. — 1. Veibot tou BftutPn, wtlcbp gpgen den 
Bebauungsplan vpratossen. 2. Verljot iles Anbaues an nnfei-tige Strasspn. 

3. Verhot, in bestimmten Stiulttheileu gcwwbUfhp Austalt^n txt errichteu, 
welcbo (lurch Ausxliliistungen ,I{au<.'b odor LSrtn die Gosiindheit dfT 
Bewobner oder die Annobmlidikeit des Wobnona bGointraehtigen. 

4. Verbot des Bewohnena gesundheitsschSdlicher BSume. 5. Verbot 
der Ueberfiillung. G, Nicderlegung gesundhcitsseliftdlicber GeMuda 
und Stadttheile. 

D. — G-ESBTZGBBUNG. — ^Die Gesetzgebung dps Staates ist so zu 
ergauzen, dass si(t die Ausfiibrung der angegebenen positiven nnd 
negativen Maa8snahnien ermoglicht und erleichtert. Eb bedarf insbe- 
sondere folgender Gesetze ; 1. Qesetz fiber die Feststcllung vou 
Baufluchtlinieu und Behanungsplaiien. 2. Qeset* iilwr die Enteignnng 
dea StnvHsenlandPS, der bebannngsiinfahigen Kestgrundatiickn nebeu der 
Strasse, der gesnudbeitscha^llit-ben Geb>iu<lo unil Stmlttbelle (Zonen- 
Euteignung). 3. GcsPtz iiber die Umlegung und ZuKammeulegung 
PtSdtiscber Landparzellen, welebe naeb Lftge, Gestfllt und Grossc xax 
B'.'bauuiig ungceiguet Bind. 4. Gesetz iiber die ortliclie-Besehrankung 
der Eiuricbtung lastiger Gcworbebetriebe. 5. Gesetz iiber das gesimd- 
lipilsgciniUse Baueu. 6- Gesetz fiber tiaa gesundheitagemasse Wohnen. 

A. Allgemeine Aitfgabe. — Jedes Eingreifen der ptaallichen oder 
communftlen Ohrigkeit in die freie Thatigkeit den BUrgers ivird von 
dienem uriler Umstiinden unangenebin empfunden. Dentiocli liat kein 
Kiillurvolk, welebe Rf-gierangBforni es ouch Ijeaass, das Eingreifen der 
olirigkeitlieben Gewait in die biirgerliche Thatigkeit entbehren kOnnen. 
Und bei unserer heutigen kulturellen Entwickelung ist; erst reoht die 
Unterordnung den Ein^elnen unler daa Allgemeinwold von nOthen, 
Sains publiea suprema lex. 

Je mehr wir die Bichtigkeit dieses Satzes anerkenucn, desto 
wiclitiger iat OS anf der anderen Seitp, daa Eingreifen dea Staates 
und der Gemeiude iu denjenigen Dingen zu vermeiden, wo die 
Pri vat thatigkeit, ohne Missst^de zu erzeugen, auBreicht. Solehe Miss- 
atiinde aber sind durcli ilie freic Privattbatigkeit bei der Erweiteruiig 
der iStSdte vielfaeb entstanden, 

Es sind neue Straasen und Stadtriertel geai'hafEen wonlcn obne 
geniigende Verkehrsverbmdung mit der alfen Stiult nnd mit andereu 
Stadtvierteln ; naeUtragliebe Strflssendurchbrfi<;ho fiir (Sffentliehe Rec'h- 
nung waren die Folge. Strasaen ohne ausreic-hende Breito und mit 
ungeeigneten Steigimgen mussten naehti-aglieh verSndert wenlen. 
Ganzen Bezirken fehltc o!ge unzweekmassiger HOhenaDordnung 
die EntwiisRening ; Senkgrul)en und Sebhn^eldor ver<Iapbeu deu 
Untergrund, da.s Wasaer und die Luft ; die Otfenlliclie Gesundbeit litt 
Kotli. Eb iwt nieht etwa blusa Maiig.^l an guleni Willvii oder an 
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teclinisclier Befaliigung, wodurch die blosse Privattbatigkeit zu solelieu 
Missstanden fuhrt, sondern es liegt in hoherein Grade darau, dass weder 
der Einzelne noch eine private Verbindung Einzelner iinntande oder 
berufen ist, die Bediirfnisse der Allgemeinbeit inbezug auf Verkehr 
und offentlicbe Gesundheit zu iibersebauen, noch weniger aber die 
Macbt bat, diese Bediirfnisse unter Besiegung der entgegenstebend^n 
Hindernisse zu befriedigen. Dies gilt sowobl ftir die aussere Erweiterung 
als fur den inneren Ausbau oiner in der Entwickehmg begriffenen 
Stadt. Die Regehuig und Unterstiitzung der Privattbiitigkeit dureb 
amtlicbe Maassnalimen der Gemeinde und des Staates ist dessbalb 
unentbebrlieh. 

Tbatsacblicb besteben in alien Kulturstaaten Gesetze, auf Grund 
deren die Gemeinde und der Staat in die Erweiterung und den Ausbau 
der Stadt theils positiv tbeils negativ eingreifen konnen und eingreifen. 
In den meisten Staaten aber ist <liese Gesetzgebung unvollkommen, 
oder die Anwendung <ler Gesetze lasst zu wUnsehen iibrig. Dessbalb 
verlohnt es sicb wobl, den Gegenstand auf einein internationalen 
Kongress zu besprechen. 

Unser Kongress beabsicbtigt sieh zwar nur mit hygienischen und 
demograpbiscben Fragen zu bescbaftigen. Aber eine der wicbtigsten 
Aufgaben, welebe beim Stadtebau zu erf iillen sind, liegt gerade auf 
hygieniscbem Gebiete : es ist der Sobutz des gesunden Wobnens und 
des gesunden Aufentbalts in der Stadt. 

Von welcber Bedeutung dieser Sebutz ist, das zeigt uns der 
Vergleicb der stadtiscben Bevolkerungszabl mit der landliehen und eiu 
Blick auf das rascbe Anwaebsen der Stadtbevolkerung. 

Der Antbeil der stadtiscben Bevolkerung, mit der wir es bier zu 
tbun baben, an der Gesammtbevolkerung betrug in den angegebenen 
Jabren im Deutschen Reicb (1885) 43 'TV^, in Preussen allein (1890) 
39 -370, in Oesterreicb obne Ungarn (1880) 38-4%, in Italien (1881) 
59-77o>in Frankreicb (1886) SG^^, in England obne Schottland und 
Irland (1871) 61*77^, in Russland obne Finland (1885) 12 '970. Die 
beiden zuletzt genannten Staaten zeigen die grdsste und die geringste 
Entwickelung der Stadte. Seit den angegebenen Jabren ist iiberall, 
wie vorber, die stadtiscbe Bev5lkerung rascber angewacbsen ^ als die 
landlicbe. Wahrend z. B. die Bev6lkerung Deutschlands jabrlicb um 
wenig mebr als 17© zunimmt, betragt die Volksvermebrung der meisten 
deutschen Stadte 2 bis 47© ; in kleineren Industriestadten bat man 
ein noch schnelleres Wachsthum beobacbtet. Ebenso wachst die Be- 
wobnerzahl der meisten f ranzSsiscben Stadte jabrlicb um 0*5 bis 27o) 
obwohl die BevSlkerung des ganzen Landes nur um etwa 0* 15°/^ jahrlich 
zunimmt. Ausfuhrlichere Zahlen enthalt die nacbfolgende Tabelle iiber 
das jahrlicbe Wachsthum einer Reihe von Grossstadten in den ange* 
gebenen Zeitraumen : — 



Jahrliche Volkszunahme europaischer Grossstadte. 



Deutschlands 




Breslau 1880-85 - 


- 1-9 


BerHn 1880-85 - 


3-2 7, 


„ 1885-90 


- 2-9 


„ 1885-90 - 


4-0 „ 


Miinchen 1880-85- 


. 2-6 


Hamburg 1880-85 


2-0 „ 


Leipzig 1880-85 - 


- 2-7 
B 2« 



Vc 



0| 

o 
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KGln 1880-85 - 


2-2 7o 


mnt(>s 1881-86- 


0-4 7o 


„ 1885-90 


3-5 „ 


St. Etienne 1881-86 


-0-4 „ 


Dresden 1880-85 


2-2 „ 


(Abnahme.) 


Magdeburg 1880-85 


3-2 „ ; 


England, 




„ 1885-90 


5-t „ ' 


London 1861-71 


1-6 „ 


Frankfurt a/M. 1880-85 


2-4 „ 


Liverpool 1861^71 


1-6 „ 


1885-90 


3-3 „ 


Manchester 1861-71 


0-8 „ 


Hannover 1880-85 


2G „ 


Bradford 1861-71 - 


31 „ 


1885-90 


o'o ,, 


Leecb* 1861-71 - 


2-2 „ 


KOnigsberg 1880-85 - 


1-t „ 


Sheffield 1861-71 - 


2-6 „ 


1885-90 


1-4 „ 






Oesterreich- Ungarn 
Wien 1880-90 - 


2-0 „ 


Holland, 
Amsterdam 1879-87 


2-6 „ 


Budapest 1880-90 - 

Frankreich, 


31 „ 


Rotterdam 1879-87 
Haag 1879-87 


3-4 „ 
3-4 „ 


Paris 1872-76 - 


1-8 „ 


Schiceiz. 




„ 1876-81 


3-6 „ 


Zilrifh 1880-88 - 


2-3 „ 


„ 1881-86 - 


0-7 „ 


Basel 1880-88 - 


21 „ 


„ 1872-86 


2-0 „ 


Ddnemarh, 




Lille 1881--86 - 


1-4 „ 


Kopenhagen 1885-90 - 


2-2 „ 


Lyon 1881-86 


1-2 „ 


Russland, 




Bordeaux 1881-86 


1-5 „ 


St. Petersburg 1881-88 ■ 


-1-2 „ 


Marseille 1881-86 - 


0-8 „ 


(^Abnahme.) 



Nur aus zwei StMten, St. Etienne und St. Petersburg, wird 
hiernach eine Bevolkerungsabnahme beriehtet ; in alien anderen iibersteigt 
die Zunahmo die Volkszunahme des Landes iil>erhaupt. Ans England 
fehlen mir leider die Zahlen aus den Ixnden letzten Jahrzehnten. Man 
wird annehmen dtirfen, dtiss von d6n 350 Millionen Einwohnern 
Europas zur Zeit mindestens 100 Millionen in Stadten wohnen. 

KuichHng in Rochester (N.Y.) hat durch vergleichende Unter- 
suchung ciner grossen Reihe von amerikanischen, deutschen und 
englischen Stadten die naehfolgende mittlero Tnl)elle fur die stadtische 
BevOlkerungszunahme berechnet : — 



Tabelle der durch schuittlichen Jahreszunahne der Bevolkerung 

in Prozenten, 



Bev5lkcrHn;xgza)d. 



AmerikaniHchc Siadte 
Deutsche Ht&dto 
Koglische Sradte 



100,000 



125,000 160,000 



175,000 200.000 225,000 



4-C5 
3-.')7 
3MG 



4-30 
3-33 
2-99 



4 04 
3-10 
2-83 



3-79 
2-87 
2-67 



55 



3- 

2'66 

2*52 



3-3C 
2-40 
2*38 



250,000 



3-20 
2-2fi 
2*26 



Bevolkerangszahl. 




300,000 



325,0001 350,000 




400,000 



Amerikanische StEdto 
Deutsche Stadte 
Englische StUdte - 



3-04 


2-92 


2-ao 


2.- 70 


*a^ 


2-09 


1-93 


— 






2-18 


2-00 


lSf2 


1-84 


1-75 



1*68 



-4 r.-»- 



Erweitermtg and dcr tunere Ausbau der Stddfe. i\ 

Die anuTikimiHclu'ii StitcUc wurliscii liitTiiach am hi'hiK'lUten, und 
dvv Prozentsiitz dor ViTiiK'lirunjf iiimiut iiu AlIgeiueiiuMi ab iiiit d<'r 
liijwohnerzidd. Die AbwiMcluiiigru voii dieser Kc*gi*l wiid iiidess 
bcsonders in Deutsc'hland zaldificli. In den isieben grossWn deut^ehen 
Slii<Iten verniehrte sieh dii^ lievolkerung wiihrend eines JabrliundertH 
in Berlin uni das 81'aehe, in llantbnrg iini das ofaclie, in Breslau uni dan 
olWhe, in Miinchen uni d.-is Ti'aelie, in Ltiipzig nni das Ofaelie, in Kuhi 
uiu das 7fai'be, in Dresden uni das Gfm•lu^ 

Man denke sieli, <husH in einer Stiult von 100,000 Kinwolineril 
68 dureh hygieniseho Miwissnahnien gelingt, die jahrlieho Sterbliehkeit 
dauernd um nur 1 anf 1,000 zu veruiindern, so btMleutet dies sehon dW, 
liettung von 100 Mensehenleben. Statistiselio Nadiweisungen, dasH 
die Sterbliebkeitsziffer einer Stadt infolge einer lleihe von bygienisi'her 
Massregelu um 10 aut' 1,000 gesunken ist, sind aber keine Seltenbeit. 
Das beste Kapital jedoeb, woniit die Welt arbeitet, ist das Mensehenleben. 
Daraus folgt, welelie nesige volkswirtlisclnd'tliche AVohlthat wir der 
Menschheit zufiigen, wenn wir unsere Statlte, in deix»n Mauern jabrlieh 
allein in Europa ein Zuwaehs von etwa 2 M illionen Mensi'hen Wohnung 
und Erwerb sueht, so anlegen, dass von voridierein die SterbliehkeitszifFer 
als eine m5glicb8t geringe sieh ergiebt. 

B. Hygienischc Erfordcrnisse. — Die liygieniselien Erfordernisse, 
welelic zu befriedigen sin(|, um g(\sundes Wolinen und gesunden Aiifent- 
halt in einer Stadt zu erzielen, sind manuigfaeher Art. Sie beziehen 
sieh auf die Aidage der Stnissen, frei(>n Platze und Pflanzungen ; auf 
die Ausstattung dieser Anlagen mit Ent- und Bt^wiisserungs-, sowio 
Beleuehtungscinriehtungc^n ; auf die Sehaffung be(piemer und billiger 
Verkehrsmittel ; auf die Bereitstellung pas.sender Baiigi'undstiiek<3 zur 
Ansiedelung, sowie auf den Erlass einer hygienisdi guten Bauordnung. 

Wie breit und wie gerichtet die Strassen sein sollen, diis ist auf 
dem letzten liygieniselien Koiigress zu AVien eingeliend IxTathen wordeii, 
wenn auch kauiii mit praktiseli brauehbaren Ergebnissen. So hinge 
man die Forderung darauf beselirankt, dass (his Himmelslieht in alle 
Wohnraume ausreichend eintreteii und zu diesem Zwecke die Strassen- 
breite wenigstens gleieli der l^fachen llauserholie sein soil, wird sie 
allmalig vicUeieht erfuUbar werdeii, obwohl zur Zeit die einfaehe 
H^userliohe als Stnis.senbr(»ite aueli bei Neuanlagen noeh keineswegs 
hat allgemein durehgefiihrt werden konnen. Wenn man aber die 
Forderung der Besonnung der Strassenbreite zu Grunde legt und unter 
dem 50sten Breitegrad Meridionalstrassen von 47"*, Aequatorialstrassen 
von 66™ Breite bean.sprueht, so verlangt man Unmogliehcs. Man wird 
in der Regel sehon mit der einfjichen Gebaudehohe als Stnussenbreite 
zufrieden sein mus.seii, daneben aber fiir eine ahnlieh giinstige, freio 
Stellung dcr Gebaudc im Innereii der Blocke zu sorgen halM?n. Als 
beste Strassenriehtung, insofern es sieh um die Besonnung der Gebaude* 
fronten handelt, hat Gruher entgegen den Ermittelungen von Yogt und 
Clement die zu den Himmelsrichtungen diagonalen Linien festgestellt> 
Dies ist um so inehr zutreffend, als mit den Hauserfronten zugleich 
auch alle Ruck- uud Scitenfronten diagonal zu liegen pflegen, wahrend 
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iler verbal tniosmi^sig giinstigen OstwestlHge einer Hanptfront die whr 
ungiinstige Nordlage der eineu Seiteofront eDfBprii^lit, 

Bei der Studterweiterung von Koln, weU'he ich die Ehrr liatte 
zu entwerfen unJ aiieznfuhrpn, hwt, wpil fiir die Stiasseurk'litiiiigen 
flie Lage der nenen FestiiDgsthore jininpiet bestimTiiond war, der 
hygieniwhe Qesichtspunkt bei dpr Richliiiigswahl eini3 nur geringe Eolle 
fipielen ki)DDpn. I>eun(M.-li ist die Dingonale zii ileu Hmipthinimels- 
ric'htnngen vorlierrecliend. Xiw. Breitenliestiniiniing bcihirflt- gcwisser 
Uebergange aiis der selir eiig gebaiiten Altstsdt iu djui neiie Bc-bauiings- 
feld voii 10" R\if ll™. LcWWres ist iliu MiimnulliiTile neiistadtiiictier 
StiassoD i die Breit« wachRt von 2 zii 2"' bis aiif 7ir. Die Bunordnung 
erlaubt leidor, dans die HaiisorliObe die Strasseiibreite iini S"" iibersWigeu 
darf. Die bSchste zulassige H6he Ix'triigt 2U'". 

Dass bei Fcstotolluiig dea Bebttwmig>nilane.s ein uiigemesseiier 
Prozontsatz des Gelaudes fiir Strafiseii, I'reio Flalsc iind Offenlliclie 
Anlagen in Au^prueb za iiehnnjn isit, vfreteht wich \on wlbst. Ein 
geringster ziiliissiger Frozentsatz liLsst :<ii-b alier uii'lit, wie es ott 
vHiducbt wordeii ist, fystsetzeii. Dunn hei offcocr Villon-Bebaming 
uiit grossen Garten kOniiuu beispielsvreise 15°/^ StrussenflaoIieD geniigen, 
wahrend be! gesiiblossenen Eiinffitttckigeu Reibenhiiuseni, geringen Hof- 
raiiraen uud kleinen Blockeu 45% SUuiseuflauben zu weiiig sein konnen. 
Ein DuTfbscliiiittsvexhaltniss ist SS^/g. 

Ziir Her»te11ung der Straaseudaiuine diirfen mir BmlcDarteu 
verwendet werden, welthe frei von geaiindbeitschSdiiclien Bestandtheilen 
aind. Vegetabilische uud animaliiidit! Abfiille sind im Strasseiikorper 
iinzuliissig. Dasselbe gilt fiir die etwaige Anfhdbutig der Baiigrund' 
Ktiickc. Vorhandcne Fuulstoffe aind zu eutferuun, bevor man die 
AufhoUung der Strassen, Flatae uud Baugriindstut'ke bt'ginnt. Auf 
Griind von Erfaliningsbuisiiielen veruiutlic ich, dass Hicubtbiim unil Tod 
in melir Fallon die Folge des schleebten Unt^rgrundea sind, als sich 
nacbweieen lasst. 

Diejenigen Flacben der Strassen iiiid affentlichen Platze, welcbe 
ilem Verkebr ohne, Naebtbeil entKOgen werden kSnnen, pind zu bepDanzeu, 
mit Baumreiheu, init Ba^n, Straucbwerk nnd liandsehaftfgarteii. 

Au^ser den Bniimreiben auf Strasaen, welebe nur bei Strosi^eubreiten 
von mehr als 20"" lebensTabig sind, den Ewsenbeetcn und Gartenajilageu 
auf freien Platzeu und sehr breiten Strassen,* sind zwei Arteu offenllkher 
PJianzungen eine hygienisehe Notbwendigkeit, uainlicb I. ttffentliehe 
SpielplatZe fur die Jugend, 2. offentlicbe Garten fiir die Erholung der 
Biirgerschaft. Spielpliltze (Eecreatiou-plaees) sind meines Wlssens 
in England am meisten verbreitet : im Jahre 1889 soil London 28, 
Mancbesler 11, Birmingham 9, Bradford 7 bcpilanKte Flatze dieser Art 
besessen habeu, woldie aiisscbliesslich dem Kinderspiel gewidmet waren. 
Berlin, Leipzig, Hamburg, KiSln wind diesen engliscben Beispielen 
gefolgt. 

Einer griisaereu Often tlielien Parkanlage, einea " Stadtgartens," sollte 
keine Stadt Von 20,000 Einwoliwern entlwhren. Je grosser die Sladt, 
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um so geraumigcr der Stmltgartt^n, l)eson(lors ilann, wonn'weiiig sonstig« 
bepflanzte Spazierwege, wie alte Wallpromoiiaden u. dergl., zur Verf iigung 
stehen. Bei der Einwolinerzahl von 50,000 Oder 60,000 etwa tritt 
der grOsseren Entfernungen wegen die Notbwendigkeit des zwoiten 
Stadtgartens ein. Grossstadte und besonders Millioneustadte bediii-fen 
eiuer grosseren Zabl von Offentlicben Parkanlngen, uni alien Wobnungen 
den Genuss des Pflanzenlebens in massiger Entfernung zu ermOglieben. 
N"immt man auf 50,000 Einwobner einen Park von 10^* Grosse an, so 
fi ndet sieb bei einer Wobnungsdiebtigkeit von 250 Personen pro Hektar 
das Verbaltniss der Parkflacbe zur Stadtflacbe wie 1 : 20. Betrast das 
Verbaltniss der bepflanzten Strassen und freien Platze zuui Weicbbilde 
ebenfalls 1 : 20, so erbalt man als wiinscbenswertbe Verbaltnisszabl, dass 
wenigstens -^^ des bebauten stadtiscben Weicbbildes Offentlicb bepflanzt 
sein moge. 

Die engliseben und franzosiscben Stadte sind, wenn audi nicbt 
alle das angegebene Verbaltniss erreicben werden^ in dieser Hinsicbt 
den deutscben und italieniscben StMJten iiberlegen. In England und 
Italien iiberwiegt die Parkanlage, in Frankrcieb und Deutscbland die 
Strassenbepflanzung. Beides sollte gleicbmassig gepflegt wcrden. In 
der Stadterweiterung von K6ln, welcbe ein Gelande von 452*** bedeckt, 
baben wir drei Offentlicbe Parkanlagen von zusammen 25*^*, gartneriseb 
gescbmiiekte freie Platze von S***, Gtirtenanlagen auf der grossen 32 bis 
100™ breiten Ringstrasse von 8'^**, endlicb mit Baumreiben besetzte 
Strassen von 12^* Flacbeninbalt, zusammen also SS**" Pflanzungen, was 
1 1 • 7% ^^^ bebauten Weicbbildes betragt. 

Besonders reizvoU und bygieniscb vortbeilbaft sind diejenigen 
Parkpflanzungen, welcbe von den Hausgrundstiicken unmittelbar 
zuganglicb sind, wie der Pare Monceau zu Paris oder der Blasewitzcr 
Park bei Dresden, audi diejenigen gescblossenen Scpiares, welcbe nacb 
engliscber Sitte zwar von Strassen umgebcii sind, aber nur von den 
Umwobnern benutzt werden diirfeu. 

Zur Reinbaltung des Untergrundes, des Wassers und der Luft 
bedarf es ferner der geordneten Entwasserung, des Scbutzes gegen 
Hocbwasser, der Reinbaltung naturlicber Gewasser, der Bescbrankung 
luftverderbender Gewerbebetriebe. Als beste Stadtentwasserung bat 
sicb die unterirdiscbe Kanalisation nacb dem Schwemmsi/steM erwiesen, 
welcbe mangels grosser naturlicber Flusse mit Rieselfddcrn oder 
mecbaniscb-cbemiscber Klarung zu verbinden ist. Selbst fiir K5ln 
wird seitens der Koniglicben Staatsregierung eine kiinstlicbe Klarung 
der Kanalwasser, bevor sie in den grossen Rbeinstrom miinden, verlangt, 
eine mit gewaltigen Kosten verkniipfte Forderung, welcbe nacb dem 
Stande der "Wissenscbaft und Pettenkofers neliesten Untersucbungen 
kaum gerecbtfertigt erscbeint. 

Oeffentliche Wiasserversorgung und offentliche Beleuchtmig sind in 
unseren eng bewobnten Stadten, wo nicbt mebr jede Hausbaltung 
einen zuverlassigen Brunnen bat und nicbt mebr Jeder auf dunkeler 
Strasse seine eigene Laterne tragen kann, eine Notbwendigkeit fur 
die Gesundbeit, Bebaglicbkeit und Sicberbeit des Wobnens und des 
Aufentbaltes. In K5ln ist der obligatoriscbe Anscbluss an die stadtiscbe 
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WiisNirlcLtung fur alle Wuluigfuudciliifki; einget'iibri, wulcho niubt <k"n 
jyesitz eines BruiuiL'DB luit geHundiou CtmndwiuMi^r uiuihweiseu. 

Ebenso anenlbehrlich ist dip Si;h»tfiing braiiwrntr uud liilligcr 
Verkehrsinittet, um il«r geHuniUutitsscUfliilichcii Wolinungs-Uobort'iillung 
entgegiiii zu wirkou mul inicb clou iiitfurnUfu Woliuungcn ilfii Brcwl- 
orwurb im Studtkeru oiler Hiuturen Hl«dttbeilen zii erieichteni. Diese 
Pruge sjneit -wobl iti ullen GroNSBt&ltKn ; fast uirgundwo mi'hun die 
orclicbim YerkobreunlKgen aiis, Dio Stiuit Koln plaut gegenwaitig ein 
gatiKcs Neti vou SehinnlspurlNihneii uiir besHeren Ei-HclLlk-sHiing rier 
Uiugebuug, dji die b««h:beuiteu HtcuxHenbahDverbiiiilungen mit ilea 
Vorortcn dem BtMiflrfnii5s liei weiteru nk-ht uiitsprmilieii. 

Um der fVohnungtnoth, dioseui schliiuuiHi IJobel olki* loadBmor 
Gross- iiud Mitt«)lstibiiU% i.'ntgt'gi'nuiitniteii, wt es furnur iiiithig, dio 
Erwei toning imd tli?u Ausbau dor HUiilt ho zii eiitwerffri mid aua- 
zufuJiTfH, dass ein uugemeHSfiier VorrulU Kwei'kiuaMBigar Biiugrnud- 
Btiiuke ill [tiuwondor GrtJuHe sU^ts vorhiiiuk'ii sei. Die Blockgrosso kuiiu 
uii'lit richeniBtisdi ItwIgestoUt wenk>u, noaderu iiat Wivh uat.'b iler 
xwi.'fkiiiiiKsig<in Baiiurt dor zukiiuftigca BBulifhkoiten ku richt^ii : klt^iiie 
Bliii'lvc I'lir Arbeiterwobuungen, luassigu BliJi-ke fur besseix) Wubiumgen 
imd UL'HL'haftsvierlel, gfossa IJiGcke fiir Goworbebetriybe. Fur Hiiiiser 
uiit Stoukwcrkwobnungeu (Ziusbausfr, uppni'tmcxiL-bouses, Kutf) sind 
Uid(.'k(! voo bescheideneii Tiefc^a zu eRipt'ehk>u, dituiit niclit daii tjtrebfji 
iiiw-b thuiiliclistei; Ausnutziuig iWk Bodeue Kur Erridituug grosser 
Hiuter- uod Qnargebiuda fiibro. Boi BlOtkeu fiir ofEene Bebuuung 
mit Yilkn, beHoudens uiit BlufumUienha'iisurii, t^ind grOssere Ab- 
meHBungeu zweckdieniicb, um geriiuraigt! Garten zu cnnitglichen. In 
dar KBlner StadterwitiUiniug H^bwaukt bieruafb dio BlcH^kgrosee 
KWiatheu 2,200 unrt 48,00l>" boi 36 bis ISO" TieiV-. 

Dili gcaundLeitlicti gute AiionUiung uud Eimifbtung del' Qebiiude, 
ArboiliBstatten mid Wobnungcn ist dio Aufgabe dcr Bauhcrreu »nd 
Baiiiueistur. Diu Erfiillung dieswr Aiifgabe i,=t iiiioiitbL'brlii.'h, damit 
iiitbt die offontliche Fiirsorgo binBJL'btlith der Strajifieii imd Piiitze, 
der PflanEUUgeu und dtT Kiinalisatiuu, dor 'WiisBerversorgung uud 
Bi-leui-htuiig, der Verkohrselnriehtungpn und di.T Bangrnndiiliickc iq 
iluvm Erfolgo yereitelt werten. 

C. a. Amtliehe Maaisnahmen positivef Art. — Um die erOrterten 
bygieuisebcn BrfordciiuBKe zu wreit'ben, siud zublreicbe theils poaitiv, 
tlieiltj ui'gativ wirkeade Muassnahmen Rcitons des Staafea luid der 
Gemeindc ku tirgreifen und durebzufiibren. 

Dabin gcliort in crwter Linie dio Aufsfellung eiues TiiilfasBeuden, 
KWetkmassigen Bebimuugsplanes fiir die Stadterweitemng, wolcbei' sicb 
orstrockl auf »Uo im Anbau bercite begriffeuen und zum Anbau in 
den natbeteii zwanzig Jabren voraussiditlicb bestimmten Theile der 
stadtiselion Umgebuug, und damit im Zusammenbange die Aufstelluug 
eines zwackmSBsigeii Bebatiungsplancs fflr dio Verbosserung der alten 
Sta*tttheile. Wenu wir den Bebauungsplan auf eine 20jft]irige Hnt- 
■wiekelungszi'it bemesspn woUen, no ixt das Holbstredeiid nur unnabemd 
zu Teratehon. Ein Plan fiir eino wewnUich kiirzore PriNt nnteriiegt 
der Gcfahr, scbon nach wenigen Jahren sioli alu unzureicbend zn er- 
weispn, da dcr Anbau niclit genddoisMeu, fwndoru mit Lueken au 
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erfolgen pflegt. Ein fiir eine west'iitlich laiifji;c»rt3 Friwt be>^tiniinUT 
Erweiteningsplaii lauft Grfahr, ciiu'i* Eiitwickcluiig lun'litheilig vor- 
zugreifen, deren Vorbodinguiigcn well ikx'Ii iiicht erkennen Ihj^sch 
Die rtiumlicho Ausdelimiiig dorf Erweiteruiigsplaiu's ist feriier abhangig 
von dem zu erwartendeu BevolkerungKzuwiu'lw. Ein JalireszuwacLs. 
von 27o» 3°/o» ^7o l^*li"gt in 20 Jabren bei glcicbblidbendcr Wobn- 
dichtigkeit eine Vergrosst^-ung des bcbauten W(ficbbildi*s uni 48, 80, 
110°/q. Zur Anstrcbung vennin<lorUT AVobndiohtigkoit ist eine noeb 
gr5ssere Ausdehnung dew Bel)aunngsfeldeM erforderlieb. Der Fortsebritt 
der Entwiekebing bedingt ein ent^preebendi^s be«tandiges Fortsebreiten 
der PlaxifeHtstellung. 

Die gleicbzeitige PbmfeKtsetzung fiir die Verl)e.sserung cU^r alteii 
Stadttbeile ana Griinden des Verkebrs oder der otfentlieben Gef^undbeit 
wird in den meisten Stadten zu wenig systeniatiseb In^trieben. Eine 
blo88 gelegentliebe Tbatigkeit genttgt auf die.seui Gebiete niebt, sondern 
die Beseitignng vorbanden(T Missstiiuik^ und die Beriieksicbtigung der 
Biickwirkung der Neuanlagen auf die Altstmlt l)e(lai^ einer andauernden, 
planmassigen AufnierkHiuukeit. 

Zum Tbeil mit der Bearbeitung der Bebauungspliine im Zu- 
sammenbange, zum Tbeil selbstandig nebenber sind einbeitlicbe 
Bntwiirfe fiir EntwRssenmg, Abfubr, Hoebwassersebutz, Wasserver- 
sorgung und Beleuebtung aufzustellen und bestandig, niebt dem 
Bediirfnisse folgend, sondern deniselben vorauscbreitend, zu erweitern. 
Die EntwiisHerungsfabigkeit des Baugeliindes ist eine der wiebtigsten 
bygieniscben Forderungen ; sebr betracbtlicbe Strassen-Aufliftbnngen, 
bis 5 ja 7", sind fiir die^sen Zweek gereebtfertigt. Jedenfalls sollen 
alle Wobnraunie und womoglieb aueb die K«ller dem Einflusse des 
Hocbwassers eines Flusses oder des Grundwassers entzogen werden. 
Der sicbere Ansebluss aller Keller an das unterirdisebe Kanalnetz ist 
dringend erwiinscbt. 

Die Entwiirfe fiir Verkebrsanlagt^i und deren Ausfiibrung sollen 
ebenfalls dem Bediirfnisse niebt nacbfolgen, sondern ibui vorauseilen. 
Strassenbabnen, Stadteisenbabnen und Vorortbabnen erleiebtern oder 
ermoglieben erst eine zerstreutere Bebauung, eine gesunde Ausbreitung 
der stadtiseben Bevolkerung. Nur ini geringen Umfange baben bisber 
die Gemeinden selbst die Erriebtung und den Betrieb von Verkebrs- 
anlagen in die Hand genommen. Tauseben wir uns niebt, so bereitet 
sicb auf diesem Gebiete ein Umscbwung im Sinne des starkeren 
Eingreifens der eommunalen Tbatigkeit vor. Aber aueb auf 
Privatunternebmungcn konnen die Gemeinden fordernd einwirken 
dureb geeignete Bedingungen bei Gewabrung und Verlangerung 
lukrativer Coucessionen, durcb Zinsbiirgscbaften und alinlicbe Mittel. 

Ea geniigt niebt, (biss die Gemeinde bloss als Polizei- und Auf- 
sicbtsbeborde den Privatunternebmungen zusebaut. Besonders die 
ausgiebige Anlage neuer Strassen mit alien dazu geborigen Veran- 
staltungen ist eine bocbwicbtige Aufgabe der Gemeinde, sowohl \\m 
die Gemeindelaudereicn der Bebauung zu erscbliessen, als um die 
Privatlandereien in Anbaugrundstiicke umzuwandeln, letzteres insoweit 
als die Privattbatigkeit niebt ausrciebt, um einen angemessenen VorratU 
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nil ljtliiiuimgstahit;on imil ztir Bpbatiimg bertit gi'SteUti'ii Gnniilstni'ken 
Htets 211 wii'heni. 

Denu gegeii die i\vt Sta*lte-Erweit«rung, d. h. der Vermelirung 
der Wohnimgcn, so selir iifU.'Iith<?ilige Preistreiberei der Grundstiicke 
giebt ea keiu wirksRiaeres MJttel als die Vennchrung des Angeboten. 
Die Vermehrung der Wolmnngon ist aber Vorbediugung fiir alle 
MHassrugeln ziir Milderung der Wohiiungenotli, zur Besoitignng der 
Wohuiinga-Ueberflillung, aiir Verbesseriing oder Seliliessung oder 
Vernidituug geBundheitlicli sehleuLter Woluiungen. Als beispielswdsG 
die Stwlt Kolji ror fiinigi'.n Jabren in der Lugo war, eioe Fiille fertigcr 
Baugrundstiieke zii iiiSssigpn I'rciseu an disn Markt zu bringen, war 
cine uuwiderstehlichc Eiiiwifkiing aiiF die eogen, scblochttin Wohimngen 
der Altetadt zu beobaebten, weltbe iu grosser Zubl tbcils verbeRsert, 
theils niedcrgolegt und durch bcswero Wohmingen ernelzt wurden, 
Kum Vorlbeil niuht bloas der Miether, sondem nuch sehr rieler 
Eigetitliumer, 

Ziir Bereitstelliing rieler neuer Baugrundstilcke geniigt aber 
niL'ht die Anlage der Strassen und ihres Zubebors au Pflanxiuigen, 
Verkehraelnrirlitungen nnd unterirdischen Werken. Es lunsa binzu- 
troten die freiwillige oder /.wangsweisc vorzunebnieude Umlegunff und 
Zusammenlegung der navh Lage, Gestult und (Jrossc zur Belmuung 
nngeeigneten LandparzcUen in Baugnindstiicke, welclie den festge- 
Btellten und ausgefflhrtcn StrassenzUgen euteprecben. Aiis niaiicben 
Gruuden ist es bekanutlich nicbt niGglieli und nicbt zweukmitssig, 
das stadtisube Sti'asscunetz nacb den znfalligen Begrcnzungen der 
vorhandenen Laudparzellen zu riehtca. Die Strassen scbueiden. die 
Gnindstticksgrcuzen mej^t iintor spitzen Winkein, luanebe Gnindstucke 
kiimmen gar iiicbt an eiue Strasse zu liegen, von andern bleiben nur 
iinfOrmlicbe Bests zu beiden Seiten der Sti'iisse iibrig. Die Landiwr- 
zelleu sind oft sehr Sfbmal und von grosser Laiige, so tbtss sie weder 
ill der Langenricbtung noeb in der Brciteuiichtung zur Bebaming sicb 
eignen. Der seithorigen Parzi^llirung aiis tandwiitlisebBfthcben Riick- 
sichten, der seitberigen Zerleguiig des Besitzes durcb Kauf und 
Erbtbeilung liegen die Kucksicht^^n auf die nunmehrige Beatimmung 
zur stadtischen Bebauung uicbt zu Grunde, weil die Linien des 
stadtischen Strassennetzes nicht vorherznseheii waren, uueb der 
Einfluss des EinKolneu sicb aiiT sein Eigentbum besebrEnkt, Die 
Umlegung des Besitzes uacb Muassgabc der neueu Anbauatrassen 
erfordert aber naturgeniiisa die Mitwirkung mehrerer Eigenlbiimer, 
gewobnlich sogar aller Eigenthiimer eines von Strassen iinigrenzten 
Blocks. Biu einziger Eigentliilmer kaon oft die Eflgelung des gunzcu 
Blocks verbiiidern, sei es aus Eigensinn, sei es aus berecbnet«m 
Eigennutz. Die Kdlncr Stadterweiterung \si leider reieh au soleben 
Beispielcn meuseblicben Uebelwollens, und gauze Blockgrupiwn koniien 
heut« noch nicbt der Bebaming erMcblossen werden, wed einzelne 
Besitzer der Qrenzregelnng dauemd widerstreiten. Zuwcilen geliugt 
OS, alle Betbeiligten nacli langeren Terbaudhingen auf einen Um- 
Ipgiingsplan zu vereinigen : dei' Vorwartsstrebende muss dabei dew 
Zuriickbaltenden Opfer bi-ingen. Oft aber ist jnde Midie imisoiist ; 
nnd weuu acblies^lieli das Verkebrsbodui'fuiss dio Au^fulirung ili'e 
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Strassenbaues gebieterisoli vorlaiigt, so wonlen die missgestalteten, 
scliiefen, ineinander geschaeliU^lten, eiiiaiidor scliadigenden Gnind- 
stiicke alsdann ohnc vorherigo llegelung Iwbaut, zuui grosson wirth- 
sehaftliehen ]S"achtheil dor zeitigen Eigenlhuiner, aber zum nocli 
grosseren, dauerndon, wirthsehaftlicben und gc»undbeitlidien Naehtbeil 
der zukiinftigen Bewohner-Genorationen. 

Daraus folgt die Nothwendigkeit des gosot zlicben Eiiigreifens 
behufs Uinlegung und Zusannnenlegung stadtisduT B«ingrun<lstueko, 
tails die freiwilligen Beniulningon niebt zuni Zii^le fiibn^n. In einzebion 
Staaten, z. B. ini Grossborzogtbum H(»ss(»n, gi(»bt cs ein solcbes Gesetz ; 
in den meisten Land(Tn l)ildet (hw Feblen <lossell>en cine grosse 
Erschwerniss dos Stadtobanes, aucb in bygieniseber 13tvJebung. 

Der Scbwerpunkt der Wobnung.sfrage li(»gt in <bT Verbesserung 
der alten und in der Bescbaffnng zabbeicbcT nouer Wobnung(»n fiir die 
unbemittelten Volksklassen. Der Netihau von Wohngehanden letzterer 
Art ist daher seitens des Staates und seitens der Gemeinde zu 
hegiinstigen, Selbst "VVobnbauser i'iir Unl)eniittelte zu erricbten, ist 
nicbt die Aufgabe dor Gonioinde odor d(»s Staates ; von dieser 
Betbatigung dos Sozialisnius sind wir botfentbeb nooli reebt weit 
entfernt. Das ist Sacbe der Gewerl)etroibenden, dor Kapitabsten, dor 
Arbeitgelwr, gemeinniitziger Voreine un<l gonoss<niscbaftHcbor Unter- 
nebmungen. Aber Staat und Gemeinde konnen diose private Tbatigkeit 
wirksam unterstUtzen dureb die Anlage von Strassen und Bereitstellung 
von Baugriinden in der vorbcsprocbenen Weise, (bircb zweekdienbcbe 
Eintheibing des Strassenplanes, durcb offentHebe Pflanzungen, dureb 
Ermassigung oder Erlass von Immobilarsteuern und Strassenbau- 
Abgaben, durcb bilbge Lieferung des Wassers u. s. w. Nur an wenigen 
Orten bat bisber eine derartige fordornde Mitwirkung der offentlicben 
G^walten zur Losung der Wobnungsfrage, welobe vielleicbt als die 
bedeutsamste aller bygieniscben Tagesfragen bezeicbnet werden darf, 
in systematiscber Weise stattgefunden. Zwar entspricbt der Mebrbe<lar{ 
an Wohnungen nicbt immer der Zunabme der Bevolkernng ; bei 
steigendem Woblstand iiberwiegt der Wobnungsbedarf, in Zeiten 
scblecbten Gescbaftsganges bleibt der Wobnungsbedarf zuriick, weil 
Viele sicb einscbranken. Aber im Allgemeinen ist der Bedarf besonders 
an kleinen Wobnungen stets ein grosser, und es ist eine Thatsacbe, 
dass ;die Si)ekulation aus sicb diesen Bedarf an kleinen Wobnungen 
nicbt zu erfiillen pflegt. 

Gesundheitspolizeiliche Bauvorschriften fiir alle zu crricbtenden 
Gebaude sind gegeniiber dem Bestreben des Grundbesitzers, die Rente . 
seines Grundstucks durcb moglicbst dicbte und moglicbst bobe Bebauung 
zu steigern, unentbebrlicb. Zur Regelung der Beziebungen zwiscben 
den Gebauden, der Strasse und dem Grundstiick bedarf es der Vor- 
schriften iiber die Abstande der Gebaude von einander und vpn der 
Strasse, sowie iiber die Hobe der; Gebaude an den Strassen und an 
den Hofen und iiber die Grosse der letzteren. 

Was die Gebaudeabstiinde Vbetrifft, so ist die gesundbeitlicb beste 
Anordung des Wobnbauses ofPenbar die Freistelbmg ringsum. Zu 
6rreicben ist das nur durcb die sogenannte affene Bauweisc, aucb 
Villenbau oder Cottagesystem benannt. Allgemein ist eine ' solcbe 
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Ituiiwmhii liluT iinilui'difulirbur. Sowuhl ixii IniU'tvii <\vx Stiiilt« als 
iiuoh in auBtwren GuiMihaftjiBtFtuwoii ist iW gisicUlosseuB XtitiliL'iibau awn 
wiFthnthnftliclien udiI gew^rlilichun 3i'iln<l«il notliweudig i ilie offeao 
Uauwoim; iniiiw dnliar uiiE boBtimiiite StndttlieJle bettchroukt werdi^n, wo 
siti aber Hti-eage diiriiliget'ttlirt wenleii mWlti. 8iu ist I'iin; bygimitiulM) 
Wolilthnt iiidit blnsn I'iti- liii' I!cwi)hnor (les eiiizelnen HaiiseH, wMiilt'rn 
molip iiocU wegi?ii ilar freieu Duri^UlliiUiuiig di^r StrnNsen iinil BUk'kc 
von Liift unil Lk'Iit fiir tlaa gBTDui BtmltviurU'l iind de«itJon Uuigebiing 
\mA ttlli! ilort ■WoliHiiiiileu utiU Verkeljri-'ndeii. 

Au uuiiiulieii SU'UHHmi, wo ilio ))fliclitiaii)wige olfeiie Bauwtise iiii^ht 
entiiuhbar JKt, fuhrl die geseizUclm Aiionliiiing vou Vorgdrleii KWUHrliMi 
der Stra.sBe uiul ilea HftiuMrn wenigxtenN uiiun Tbuil der vorei-wahiileii 
hyfrienisohon Vorzuge heriwi. 

Die Hfib« dw Gcbaitilo in Bc/.iig iiiil' dio StniHMenbinite liabe ich 
bi^ruitH crwahut. iSchwieriger uiul, <[a ilic; inei.tten WuLnmujnf einpr Sudt 
niplit Hii (Itiii Sti-usscii, wmdci-n au iku IlOfun tn liegcn pflcgen, nodi 
wicbtiger i»t die Hetwbriiukiiug ili<r OebSjideliObo nn den HiJfen. D«r 
"Eutwurf vfidisgesetKliclier VorsohriftflU znui Bubutae dft'< gesimden 
Wolinonn," aufgeKtellt iin Jaliro 1KH9 vora Dentschen Vei-ein fUr 
bfflentliche Gewiiiidbeitspflegti, ia«sfl an dun nofiin eine Gebiimkholie 
KU, welcbo lias Anderflialbt'achu dtw rnittlereii Alwtandcw vou del' gegfii- 
tiburli^endcn Begrt.'UKimg Hen iinbubauten llaumes betragt, Sinen 
hygi(4niiH:Lt;n Gti'iiud, un den Hofon uin unguuKLigttrcx Vprliftltniw 
KwiKchen Hohn und iinbelmnler Ureiti" »ui(ulaK»«n, alM an Aft Strawse, 
giebt L'M uicht. Der Entwurf des ib)nt-%h«u Vereins trj^l also HcboOv 
dent Zwiing dt'i* UrnNtJinde folgciiU, diT luTt'tMihoiidGn engeii BaiiwiaOi 
wuU'iiu niubt mit (-infin Sislilugii bitwiligt werduu kaiin, gcbiilircml 
BocUtiuiig. Dei- auf tlem intemationali'U Kongi'css in Wien von Trilal 
goinaclito Vorscblug, ilic oberen Stonicwerke dw liolieu QelMudo ku 
I'Qtciguea und uiederaulegBn, wiiiile zwar iUm Uebel beHeitigtm ; abar 
kuin SlAat niul kuine Cfemtiindij verinag liiu tiulduiitb;! aufzubringt-ii, 
wi'lt'lut Kur AusfQhi'uug mner solabon Entoignung ijrforilerlich »ein 
wiirdcii. Did iu viuleu Bauonlnimgeu entlialtcnen Bestimmuugon, 
dass eiu aliquoter Tbeil defl GruudstUoks, utwu ^ oilur \, iinbebaut 
bleiben muiiHi, fiillt nidit mit doni hygieuii^chi^u Int«ruB><B ziiNammen, 
da fiir letitci'iis daa giiufitige YerhaltniHB <Iur Hufraume znr Gobaude- 
hiiliB, nidit diu> TerbaUniMH dei- HoMuine zur Qiiiuili^tiick^'dwii 
luiiasHgebend ist. Die von einigen Scliriftstdltjm emirfoldene FeutoetKang 
riiekwartiger Btiuituchtlinitiu, weldio die Oebftudetiofen bei^lirSnkeu, 
idsu diui Innero daa Blockt^ vou der Bebauuug Erei lialten solleu, haltfl 
iuh niir in AusnabmefaUeu fiir durdifiihrlwr. ; 

Bezuglich der inneren Qebaude-Einrichtuugpu itiud Vorsdu'iften 
erfonkrliwh liber die gei'ingstc Hube der WohnriiuQie (2 '5 oder S""), 
bor die geringata Liclitflache del- Fenster ( ,'5 o<ler ^g der Ziuimei-flaube), 
groaste Zahl der iiber oiuauder licgenden Wohngeschosse (4 oder 5) 
iiber bochwaHserfreie uud gruudwasserfreio Lage der Wobnrtluuie, 
iiber den Schutz gisgen nufirteigendo Feuebtigkeit, ulier die Besdiaffeii- 
heit von Wobnraumen ini Keller gesclioss, iiber Zabl und BeKcbidleuhrit 
der Aborte, der Eutwa-iseruugs- und L<'uditga?-Leitungou . Tr!i umss 
midi bier diimit begiiugeu, auf deu ubcu crwiibuit'u " Eulwurf 
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reichsgesetzlicher VofHchriften," Howit^ auf die Sc*hrift<»n fiber Hanseiit- 
wftiweruiig Ton W. P. Gerhard in New-York hinzuweisen. 

h, Amtliche Maassnahmeti negatiter Art, — Gesetzliche oder ix)lizei- 
liche Verbote nuf dem Gebiet<> der Wohnnngsfrnge Hin<l erst dann 
7,nlft«sig und kttnnen aneb erst dann wirksam sein, werin dureh die 
vorbeflchriebenen positiven Maassnabmen die Entstebung gesnnder 
und zweckmassiger Wohnungen in ansreicbender Zabl berbeigefiibrt 
oder gesichert ist. 

Die ersten beiden V(TlK>t<^ l)etreffen alsdann die Herstelhmg von 
Bauten, welche gegen den verOfifentliebtc^n Stiultlmnplan verstossen, 
sowie solcher Bauten, welebo an unfertige Htnissen erricbtet werden 
ftollen, d. b. an Strassen, in welcbon fur <len Falir- und Gebveikehr, 
fiir Wasserzufiibrung und Wasserabfubrung und fiir die IJeleuclitung 
nocb nicbt ausreiebend oder nocb gar niebt gesorgt ist. Daw erstere 
Verbot bestebt in alien Kulturstaaten mit wenigen Ausnabnien, das 
zweite Verbot dagogen ist nocb keineswegs allgeniein v(>rl)n»itet. In 
PreuHsen ist den G(»meinden das Reebt verlic^ben, das Bauen an 
unfertige Strassen durcb Ortsstatut zu verbiet<»n. Al)er ul)er eine 
bloss finanzbiireaukratisebe Han<lbabung dieses Vei'liotes, dem docb 
die systematiscbe FertigsteUung einer ausreiebenden Zabl von Strassen 
fftr den Anbau gegen iiberstebenmCisste, baben sicb leider im Allgemeinen 
die preussiscben StSdte nicbt erboben. Das Verbot wird namlicb in 
der Kegel nur ausgesprpcben, wenn der Baulustige den fiir seinen Fall 
von der Gemeinde geforderten Beitrag zu den Ilerstellungskosten der 
Strasse zu zablen ablebnt. Im Uebrigen pflegt man da»s Bauen audi an 
unfertigen Strassen fast regelmassig zu gest«tt(»n, fiir die FertigsteUung 
der Strassen aber nicbt dem Baubediirfnisse wie es sein miisste vorauf- 
gebend, sondern nur dem Baubediirfnisse sebr langsam folgend, Sorge 
zu tragen. Diese den Ban von Wobnungen mebr erscbwerende als 
fordernde Gemeindepolitik ist bygieniscb durcbaus nicbt zu billigen. 

Ein drittes Verbot bezweckt, die Freibaltung gewisser Stadtvieitel, 
namentlicb solcber, welcbe fiir offene Bauweise bestimmt, welcbe 
wegen gartneriscber Anlagen oder sonstiger ofFentlicber Pflanzungen be- 
sonders fiir ndiiges Wobnen aufgesucbt werden, welcbe Kranken- oder 
Genesungsanstalten entbalten, von lastigen Gewerbebetrieben. Ausdiin- 
stungen, Raucb und Larm konnen die Gesundbeit und Annehmlicbkeit 
des Wobnens erfabrungsgemRss emstlicb gef&brden und mancbe bygieni- 
scben Maassregeln unwirksam macben. Ein ortlicb l>escbrllnkendes 
Verbot derartiger gewerblicber Anstalten ist dessbalb gerecbtfertigt, 
namentlicb, wenn fiir gute gewerblicbe Vorl)edingungen in anderen 
Stadttheilen seiU^ns der Beborden gesorgt wird. 

Das Verbot des Bewobnens gesundbeitsscbftdlicber Kaume, sowie 
das Verbot der Wobnungs-Ueberfiillung und die Niederlegung der- 
jenigen gesun(lb(»it8Hcbadlicben Gebaude und Gi^baudegrupjx^n, welcbe 
nur durcb vOUigen Neubau zu saniren sind, dies sind bygienische 
Notbwendigkeiten, da die scblecbten und iiberfiillten Wobnungen 
nicbt allein fiir die Bewobner unmittelbar, sondern durcb Ansteckung 
und Entsittlicbung audi fiir die Allgemeinheit verderblicb werden. Der 
Neubau gesunder Wobnungen und die Verbesserung scklechter, aber 
nocb gebrauchsfahiger Wohngeb&ude muss natilrlicb rait diesen Verboten 
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HhuU iu HiHul gchen, Oli die sdiaiUiclie Uubfrfiilluog st-hou vor- 
banden ist, wemi eiue Fumilie wciiiger als 2l>"'"* Woliiimiiiii piii Kopf 
liesitKt, odur t)h dws Vorliitiidi'-wseiii ejiien Scblafraiimes von 10"'"" pi-o 
Kopf geniigt, das ISsst sieli schwoflit'li imf blossem wissensi-liafUidioii 
Wfige feststfllleu. Man wii-d mit dem wirllisi^liafllicL Eni'iiililmren sicli 
ItegnQgon und eiue aUm'dlige GcsunduDg ili^r diirch lirtliche Enqiicten 
festKUsh^l leaden ■WobnnngKi'orbiilliiij'W' iinstri'lieu iiiiissen. 

D. Gexetzijfbvng, — Dii' gi-^cliildi'i'ti'ii jioMitivi-n imil negntiven 
Ma4usi<Fagbln iter Qeiiieinde un<l di'N Sljints ^iixl iinr iiiisffUiFlMir nuf 
Gniiid einej- entsprecheiiden Gc^wtjigeliiing. Si-chft HpsetKe siinl (>s 
liauptiiSeldich, welche sicli nueli dcti ItiMln-rigen Erfiilinmpeii imil nacli 
deu Beratbimgeii der bygieniM-beii ViTcint' als notliweiiilig erwieweij 
babeu. 

Zimacbst eiti GesetK iiber die Peatstellung von Baufliieljtliiiifn iiiirt 
Bebaiiungsplanen. Tins pi'eiissiwbe imd mebr noi'li dti^ hesMsilic fJescl? 
iilier dieseii Gogcnftrinil eiitsprei'lii'n KH'inlii-b, weiin mu-li Jiiilil \nll- 
koniiiien, den gesuiidbeitlii'beii Anftiril^ruiigen . In ninnclieii Sluaton 
ist. ditwer Zweig der fl-pKeti'.gelmng nofb weiiig misgeliildpt, in andei-eii 
herrsclit nofh Unklurbeit unil Willkiir. 

Das Enteignungsgesetz ist glcii'lifalb iu dim nieisten Sutntcu nocb 
iiiivollknmmen. So kann man z, B. in Preusseii zwar das itiikikuftige 
Strassenland enteigneu, nii-bt niter die bebaniingsunfahigen Restgrnntl- 
slilckf noben dor Sti'a.sso (wclclic iit der Hand eigenutitnigec Be^itzer 
dnii Anbaii licbiiidecn wier verm;lili'ebl«rn) nnd rhonsowenig KolbbQ 
fJi-liiiiidf mid (ii'baudegruppeu, deren BeHi'itigiiUH iiii Intertwse der 
iiffentliulien f!i'.snii<lhHt gefi'ird.Tt wrnlcii iiiiism. Frankreicb und 

England sind anf diesein Geliirl I-, ill-li ■■rL'i-si.'lLritti'U, wfmigleich 

sowoM die beziigliclio frani^ii-i- 'i^ ''■'■ ■ ■■'iem;; als die euglischeu 
Torrens- nnd Crosw-Aets iler \\iiii .n I'.M'n irki'lung iind namentlicli 
der wirksanieivn Haniliiabung bediii'iVn. 

Ebenso nol.hwi'ndig iat ein (reset/. iil>er die oboii liespmeliette, 
baiifaiiige Uuilegung nnd Znsaiiiiueidegnng uubebautfir Htadtiacber 
Qrnud.'JtiUike, sowic ein Oeset);, welelies die Aussehliessuiig l^stiger 
Fabrtkanlagen aus reinen Wobnvierteln eruiiiglicbt. 

Von entseheidender Wielitigkeit abnr wiud liygicniseb diirehdtwhte 
Gcsetze iilier das Baiien nnd illjer dan Wolineii. Bangeset!;e besitzen 
wobl alle Knltiii'staaten ; aber nUtbig ist dertNi Dnrchsii.lit voni 
Standpunkl« der offenfliehen GtuMiindbeitupflege niiil die allgemeine 
Festwlzung der als Minitestfordening zu beobachtenden hygienischen 
Vorscbriften, deren Durehbildnng nnd VerKcharfung naeh Artlicbem 
BedUrfniag und wirtbsehaftlicber Erreiebbsrkeit die Pflieht der ejnzelneu 
Gemeindeu igt. 

Eine bygieuiscbe IVohnungs-desetzgebunff stebt gegenwilrtig in 
Deutscbland, in Oesterreieb, in England, in Frankreieh, in Italien an£ 
der Tagesonbiuug. Die Pi-age wild niebt veracbwindon, bis eie gelflst 
ist. Sie ist ein wicbtiger Zweig der allgemeinen sozialen Frnge, 
Allgemeine gesetzliehe Voriwhriftcn iiber die Vennielbung nnd die 
BenutKung der Woliuungen, gegen die Ueberfullung uud Verwabriosnng 
derselben, wind iiberall als ein Bedui-fniss dt-r Gegenwart evkanut. 
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Es wiirde zu weit fiihren, bier des Naheren auf diesen wichtigen 
Gtegenstand einzugehen. Der Zweek dieses Vortrags ist erfiillt, wenn 
es mir gelungen ist, die allgemeine Aufgabcy welche uns bei der 
Erweiterung imd dem inneren Ausbau der Stadte gestellt ist, die 
hygienischen Erfordernisse, welcbe Vorbedingung sind fiir das gesunde 
Wohnen und den gesimden Aufentbalt in iinseren Stadten, sowie die 
amtlichen Maassnahmcn positiver und negativer Art, welehe zur 
Befriedigung jener Erfordncruisse geeignet sind, annabernd darzulogen 
und schliessbcb die Hauptpunkte anzugcben, iibt^ welcbe die hi/gienische 
Gcsetzgchung im stadtiscbtni Bnu- und Wobnungswesen sicb zu 
erstrecken hat. Every man may do bis duty ! 
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DISCUSSION. 

Mr. John Slater said that so large a eubject could not be disposed 
of in fifteen minutes. There waa matter sufficient for the whole sitting, 
and even for an adjourned discussion. The great difficulty in London 
was its enormous size. The distances in continental cities were as 
nothing to those in London. Nearly all the continental cities, too, 
had been fortified, and the disused fortifications could be best utilised 
now by turning them into boulevards and open spaces. Herr Stubben 
had rendered good service by advocating a regulation to restrict the 
height of buildings in narrow thoroughfares. Even we in London moved 
far too slowly in this respect. Ilerr Stiibbon was entitled to our warmest 
thanks for coming here to toll us what was being done abroad for the 
extension and internal improvement of towns. 

Mr. Sogers Field said that byelaws for the regulation of buildings 
and drainage had been of the greatest utility, but he very much 
questioned whether the regulations relating to houses were scientific. In 
the little town of Uppingham he had seen a good deal of the working of 
such regulations from the beginning, and he found quite as much indirect 
advantage from them in the education of the public mind on sanitary 
questions as of direct advantage. It was often urged that byelaws might 
be serviceable for new buildings, but how about the old ones P The 
answer suggested by his experience was, that if once the principle were 
adopted by the people generally, it would be applied by them to old 
buildings as well as to new. If people saw it was to their advantage* they 
would make the regulations apply to both. 

Mr. Thomas Blasliilly Superintending Architect to the London 
County Council, regretted the tendency to consider the question as too 
large a one to be eflectively dealt with. It was considered by many 
people not possible to make an old town perfectly habitable. The question 
had been taken up by faddists and inexperienced persons, which accounted 
for their failure to find the solution. If approached in a scientific spirit, 
and backed by sufficient funds, there was no reason to] despair of a 
practical solution of the problem being found. 

Serr Ludwig Techner (Budapest) sagte,— die Gesetze und Eegeln 
die uns Herr Stiibben empfiehlt und die er selbst in Koln so glanzend zur 
Geltung gebracht hat, sind wohl die richtigen, doch lassen sich diese nicht 
so leicht iiberall gleichmassig anwenden, und >war sind wohl i^Klima, 
Gewohnheiten und bestehende Verhaltnisse von grossem Einfluss auf 
die Moglichkeit der DurchfUhrung. So konnen diese in Stadttheilen 
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welolie oft auch liiBtoriscbe Bedeutnrig htiljen, Bchwer durcLgofiihrt werden, 
nnd Bind liiBr/mneisteiiH gewiBBe VonraltenEiregulu erfordorlioh, die sehr 
Liiufig dun WiderBtand der Bevfilkei'img hcrauafurdci'n und mit niige- 
wuhnlichen finanEiellon Oprorn vorbnnilea sind. Dio Bobidliohe Ueber- 
xpeoulatiou mit Bau-Griiiiden und liinaufiroibniig der Beichou kann 
wohl durob groasevea Angehot ermiiasigt werden, docb ist dies mit dem 
Nachtliail Terlinndea, das Slrasaen nnd Straaaen-Eiurichtntigcn fiir 
grosae Complexe im Voraus hcrgostellt, aucb erhalten ■werden m-ilaaen, 
beror dio Verbanuimg erfolgt, tind dies Terthauei't die ompfolilene 
Melbodo, Wo mfiglicb aind aolcbe Umiindernngen nod Erwoitomngen 
popular zn machen, nnd Eingritt'e privfttrechtliober Natur nieht r,u 
foi'cireii, wo dieae nicbt uiibodiiigt notbwandig aind. Uei Aiilagen von 
BanrnpflanzungoQ iat vobl ancb das Klima maaagobond, BaaenflBchcn 
im Biidlicben Klima nnr mit groEBcn Koeteii acboii sa erhalten. Wo 
nlso VerhaltnisBe nnd Umstande ea erlanbcn, sind dio empfohleQea 
Begeln anznoiupfeblen nnd werden giiwisa zii sclir giinstigmi Rcsullaton 
fiibreii. 
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M. Chaelks Lucas, Arebitptilo it Paris, kc. 
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lie industriplle, dos luibita- 
h. etflges coinpronant 
lis toiijoiirs plusipiira loge- 
isoloes on groiipees, mais 
ati pliib, entraincnt, outre 



eiploitation ou dans certains qimrti 

tions de divers genres, tolles que des 

quelquefois des cliainltres gamios oit nor 

monte par Stages, et des pctites 

affeoteei4 cbaciiDo ii une on deux familb 

Vetude generate dea donueea de I'liygi^no proprca a chacnn de cen moilee 

d' habitation, une etude partionlifere dea tlonnees de I'liygifene spik-iales a 

I ensemble lie coh liabitatious (t a leui gronpemcnt. 

Cettp Iiygi^ne, tk la foil pnbli pie et pnvfe, morale infime, qui, de 
plus, ne doit pas ^trt ilrangeii A toutt preoccupation d'aasurer un 
(.ertain channe pittore^que a 1 eust mble ilea habitations k cr^er non plus 
qu \ toiito economic realisable par wnitt dn groiipement de ces hubita- 
tiona, ae rapportn a la foH auv deux giandes divisions : — 1. Crt'at'ion et 
affrtitidnaement dea y\Ue» , et II Construction, en mfime t^mpa qii'A 
divers aha^as du programme lie la bettion VI. ; car, poiir ces gronpes 
d habitations a boa martb)?, il y aura rL se pr^oceiiper, & une eebelle 
restreinte, il est vrai, des espacot libre-i a rfaerver (A) et dea nics 
inteiieures (B) toutea lea conditions d une bonue constnietion devront 
y fitre soigneuaeraent rechercheea de plus, ees grouper partielperout i 
la fois dea lialutafiona particuhSrea (0) et des habitations communes 
(D) enfin, n, (omme il eit (U suable de le voir r^aliaer, dea locaux 
indiiMtriela Q< ) et qu Iquea biUiments piihh s (F), locauK et batiments 
itser^L"! a Ullage seul I '< habitan'- I s ^roiipes ainsi croos, vienneut 
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faire de ces ensembles (Inhabitations a bon marche comme un quartier 
dans "une ville, aucune des preoccupations qui ont si judicieusement 
inspire les auteurs du programme de la section VI. (Architecture appli- 
quee k I'hygiene) ne devra rester etrangere a cette etude. 

C'est done une vue d'ensemble des nombreux points que souleve 
I'hygiene du groupement des divers genres d'habitations k bon marche 
que I'auteur se propose d'exposer, vue d'ensemble dont il s'offorcera de 
preciser les donnees multiples par des exemples pris sur des types 
existants. 
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DISCUSSION. 

Mr. Wm. White said the question of rent must always depend on 
the value of land, and whatever could be done to get land at a lower price 
should be within the question. 

Mr. S. S. Statham referred to a point not hitherto touched upon, 
the spacing between blocks of dwellings. The building of high blocks in 
order to make the most of the value of the ground, unless the buildings 
were spaced proportionally farther apart, was just as much overcrowding 
as cramming people together in lower buildings in narrow streets. More- 
over, the high buildings, unless far enough apart, shut out the sunlight 
from each other. Light was most important, and in some collections of 
blocks in London this consideration has been flagrantly neglected. 
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The Control of the Construction of Dwelling-houses. 

BY 

Thomas Blashill, F.E.I.B.A., Superintending Architect to the 

London County Council. 
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The right and the duty of the public authority to make and to 
enforce regulations for the construction of habitable buildings, with 
proper regard to their healthy occupation, have been recognised in this 
country by many special Acts of Parliament affecting the metropolis 
and our larger towns, and also by the Public Health Act, which is 
applicable wherever the density of a population renders such regulations 
necessary. The laws of other countries generally recognise the same 
right and duty. 

The chief structural conditions of a habitable building which are 
recognised as being necessary for its healthy occupation are these : — 
1. It must stand upon a site the subsoil of which is naturally dry, 
or is properly drained and free from impurity ; and effective 
means must be taken to prevent the admission of air from the 
soil into the building. 
I p. 1921. C 
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2. TLf" buililing muterialn — pflrtieolarly the bricka, tbe taortar, and 
Ilie plaster i)f the walls — must be of good quality, so thut 
iipitlmr luoLsturp nor luipiire air can be admitted through them 
iiitii the building, hihI raeuni* must be Uki-ii to prevent the 
moiBlure from the groiiuil rising up the walls. 

3. All partu of the building, nnd not merely those parts which are 
aetually inhabited, must l>e properly ventilated Kiid lighted, 
the habitable rooms being of euHieient size nnd particularly of 
sufficient height. 

4. Provision must Iw made for the removal of refuse, whether 

solid or liquid, from the building, and froiu itf near neighbour- 
hood, before this refuse begins to pollute the air. 

In order to show how these matters may be dealt with by law, I 
will, in the first place, give the regulations whieh arc now in foree 
in Loudon and applicable to each of these necessary structural 
conditions. 

The Metropolitan Buildings Act and the Metropolis Local Miinage- 
ment Act were passed in 1S55, aud have been since amended by several 
Acts, some of which give to the London County Council a limited 
power of making byelaws. So far as these Acts and byehtws relate Ui 
huildingH, they are ehiefly intaniled to provide for the sound conati'uction 
of walls and the prevention of lires. Tlie regulations that relate t« 
health as affected by construction are few and not very efficient for their 
purpose. 

As regards the sites of buildings, the byelaws made under the 
Amendment Act of 1878 require that they shall be cleared of any 
material impregnated or mixed with fiecal, animal, or vegetable matter, 
dust, or slop, or other refuse with which they have been filled up or 
covered, and the holes thus formed must be filleii up with " hard brick 
or dry rubbish." The Amendment Act of 1890 empowers the council 
to make hyelawa regulating the mode in whieh any esuavatiou made 
within 3 feet of a building shall be filled up. The object is to clear 
the site from impurity, but when I say that the existing byelaws were 
found insufficient to prevent the erection of houses upon a disused 
cemetery filled up by intermentH, some idea may be formed of the 
difficulties that beset the makers of regulations for sanitary purposes. 
Under the Public Health Act, 1875, certain hyelaws have been framed 
by the Local Ghtvernment Board applicable to the cases of urban and 
rural sauitary authorities, and these are now generally adopted outside 
the metropolis, with or without modifications sanctioned by thut Board. 
The new byelaws of the city of Manchester, approved in IfDO, prolmblv 
give their best and most modern form. They require, in addition to 
the removal of any impure material from the site, the removal of any 
such matter as may have been- deposited upon the site, but they are 
silent as to the filHng up of any holes left by the excavation. 

The Metropolitan Begulations make no provision for the drainage 
of a site that is naturally damp. The Model Byelaws provide that the 
subsoil shall be drained with earthenware field pipes, which shall be 
trapped and ventilated at their junction with the foul drain of tlie hon.se. i 
In n rlistriet where much of the sidtsoil hod beeu excavated for the 
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ival of cJay arnl gmvel a byelnw was approved pitiliiliitin^ ilie 
weptioii of a building until ii luyer of sound and suitftble material 
sufficient to elevtil« the site to un ailf<iiuLte height had be«n deposili-'il 
thereon. It Meeiiis getierally dt<sirablo \a trcut a site that ie naturally 
<lump or soaked iu moiBture In this way, for ao ordinary tield drain is 
not pcrniaiitutly effiuienl, and there is no security that the trap will 
alvrays preveut the passage of foul air into a porouH subsoil. * 

The Metro|Kjlitan Byelaws requii'e that, unless u sit« is gravel, 
or natural virgin soil, it shtdl be covered with a layer of good 
lorete 6 inches thick, and sinoollied on the upper surface. This 
concrete, which is usually made with lime, is of very little pmclical 
utility, and the ejcception of certain kinds of sil« is I'ery uofortuiiate. 
The Model Byehiws admit of uo exceptions, and require the site to bo 
covered with iispbalte or with a 6-inch layer of good cement eoncreto 
rammed solid. The object being to prevent the admission of ground air 
into the house, this cement concrete should be either asphalted or grouted 
ou the surface with cement properly amootbed, as wen the beet concrete 
will allow the puHsage of raoiNture and of air. The Metropolitan 
Byelaws are silent aa to ventilation under the wooden floors of the 
lowest story, but tlie Manchester ByelftWB provide for a ventilated space 
beneath the floor timlwrs. I liave, however, long been convinced that 
there ought to be no wooden floors of the ordinaiy construction in the 
lowest story of a house, and no space, ventilated or unventilated. The 
air-inlets are invariably stopped up to prevent cold and draughts, and, 
at the best, the space must be a. means of introducing stagnant or ground 
air into the house, If brick or stone paving would be loo cold, floor-boardf 
1^ inch thick, Bumettized or Byaniaed, may be nailed to naiTOw fillets 
embedded in the concrete about 3 feet apart, or they may be nailed to a 
layer of coke breeze and cement, concrete, or the onlinary wood flooring 
blocks may be used. Thus the cost of excavation and of floor timbers 
may be saved, and a solid impervious floor obtained. 

Burnt bricks and bad mortar permit the passage of moisture 
through walls. MoiUir and plaster mixed with putrid or earthy matter 
increase this mischief and pollute the air. The Metropolitan Buildings 
Acta and Byelaws demand good, hard, soimd, well-burnt bricks, and 
mortar composed of fresh burnt lime or cement anil clean sharp sand or 
grit " without earthy matter." This last item is very important, for 
earthy matter can be easily detected by the eye and separated by analysis. 
The Loudon Council General Powers Act, 1890, gives power to the 
Council to regulate the composition of plaster, which hitherto could be 
made chiefly of foul road scrapings or gardeu moidd. The materials 
demanded will be generally similar to those requu^d for mortar. 

The provision of a damp course near the base of a wall is most 
important. The Metropolitan Byelaws demand that it shall be of 
" asphalte or other material impervious to moisture " placed one foot 
above the level of the ground in external walls, and six inches below the 
lowest floor in internal and party wails. Thus in exlernal walls there is 
no provision against the passage of damp at the level of the ground or 
below that level. The Manchester Byelaws require a damp course of 
lead of four pounds to the inch, asphalte half an inch thick, or 
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slates laid iu cement, or of other mjiteriiil iuipervioiis to moiatiire beneath 
the lowest timbers and at the level of the surface of the ground. If tho - 
lowest floor is to be below the surface of the ground the external wall 
must be double, haviDg a cavity of two inches between the outer and 
inner portions and extending from the base of the wuU to the surface of 
the ground, witli one ilamp course at the base of the wall and auother at 
the top of the cavity. 'ITie Moilel Byelaws suggest that the cavity 
should extend to six ine^hes above the euifneo of the ground, and even 
that K hardly enough to provide against the splashing of rain. The 
least tliat should be demanded is an outer covering or rendering of the 
wall with asphalte or some effectual material carried down from the 
damp course which is above the ground to a dausp course that is below 
the floor. But it would not l>e very nnrea.'wtnable to demand that the 
whole of the lowest part of the wall, up to a height of twelve inches 
above the ground, should he built of hard bricks bedded in cement 
mortar, a« is very usual in good work. There does not appear to be 
any legal authority at present for demanding a dry area, or even an 
external coating for the protection of the lower part of a wall, these 
matters not forming part of the wall. 

The supply of light and fresh air to habitable rooms, and the 
provision of sufficient air-space may be secured by requiring that the 
rooms be made of adequate size, and particularly of sufBcient height — 
and that they have suitable windows overlooking open spaces. The 
Metropolitan Buildings Act, 1S55, provides that unless all the rooms in a 
dwelUng-house can be lighted and ventilated from a street or alley ad- 
joining, it shall have in the rear or on the side an open space exclu- 
sively belonging to it, meosuring 100 square or superficial feet. But 
it has been legally decided that the light and ventilation need not come 
directly from the outside, and if they are admitted tlirough another room 
no open space need be provided. If the open space is provided there is 
no power to secure that any room shall be lighted or ventilatnl from it. 
The Amendment Act of 1882 requires that every new dwelling-house 
erected upon a site not previously occupied in whole or in part by a 
building shall have directly attached thereto, and in the rear thereof, 
and extending throughout its entire width, an open apace of not less 
than 150 square feet. If the frontage exceeds 15 feet in length, the space 
must mensiu^ 200 square feet, a frontage over 20 feet must have an opeu 
space of 300 square feet, and a frontage over 30 feet must have a space 
of 450 square feet. But it is permitted to cover the whole of this space 
with buildings not higher than the ceiling of the ground floor storey of 
the main structure. In many cases this is very inadequate. The Model 
Byelaws fix the size of the open upace at a minimum of 15U square feet 
but increase the area in proportion to the height and length of the 
house. In any case the distance from the rear of the house across the 
open space must be not less than 10 feet, but if the house is 15 feet in 
height the distance must be 15 feet — if tho height is 25 feet the distance 
must be 20 feet — anil for 35 feet or more of height the distance must bo 
25 feet, and these widths must be carried all along the rear of the 
building. These byelaws also enforce open spaces iu front of dwelling- 
houses, and a similar result is obtained by the Metropolitan Regulations 
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which fix tlie widths of streets and the heights of buihlings. These 
Model Byelaws also demand that e^'e^y room shall have a window 
measuring one tenth of the area of the floor, and one half of •it must 
open so that the opening extends to the top. This Avindow must over- 
look an open space. And if a room has no fireplace it nnist have a 
ventilating opening or shaft of 100 square inches in area. The Berlin 
Regulations of 1887 provide that lobbies, vestibules, an<l corridors that 
have no windows must have tubes or pipes for ventilation. It is ditficult 
to fix by law the size of a habitable room. The Metropolitan Building 
Act requires that every habitable room' shall be 7 feet high in every 
part, except rooms in the topmost story, which must \m 7 feet high 
over one half of their area. If in abasement, they must have (in accord- 
ance with the Metropolis Local Management Act) 1 foot of their, 
height above the adjoining footway with an open area 3 feet wide 
along the front. • 

But the building regulations adopted by the London County 
Council for artisans' dwellings that are built upon the land which 
it has to devote to that purjjose, indicate the views of that body 
as to the proper sizes of dwelling-rooms for the lowest class of the 
population that inhabits sei>arate tenements. The assumption is that 
the average population will be two persons per room, and the standard 
height of rooms is to be 9 feet. A one-roomed dwelling is not 
to be of a less area than 144 square feet; in a two-roomed dwelling 
the additional room is to measure at least 96 feet square ; and in a 
three-roomed dwelling the third room is also to be of this size. Base- 
ment rooms are not to be sunk more than 3 feet below the adjoining 
pavement, and waterclosc^ts are not to be immediately accessible from 
dwelling-rooms. These closets are, in those dwellings, generally so 
arranged with regard to the scullery that a current of air will pass 
to the other rooms through the scullery and not through the closet. 
The Model Byelaws provide that the closet shall adjoin an external 
wall, and shall have a window measuring 2 feet by 1 foot, also a 
ventilating air-brick or air-shaft ; but no regulations can secure these 
contrivances from being stopped up by the occupiers. It is, I think, 
a source of evil to assume that a watercloset must be a foul place, and 
to trust to remedial precautions which, in practice, will never be taken. 
A closet should, by its construction, be rendered so free from impure air 
that nothing beyond a window should be necessary to keep it sweet. 

The last item I have to notice is the structural measures necessary 
for the removal of refuse from the house. The modern practice being 
to take all the licjuid refuse of town houses into a public sewer, no 
question of cesspool construction can arise where sewers exist, and a 
cesspool cannot in any case be constructed in or near to a house. 
Questions of house drainage will be dealt with in another department 
of this Congress, and we have only to notice the structural means of 
getting liquid refuse into the drain. There are in the metropolis no 
very precise regulations for that purpose, but byelaws are now under 
consideration. The Model Byelaws require that the soil-pipe from a 
closet or slop sink shall be fixed outside a house, and shall be thoroughly 
ventilated. The waste-pipe from a bath, lavatory, or orcUnary sink 
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must (lischiii'ge outride the building o\'ei' n cliflnnel Ipftding in a. trapped 
gully 18 inuhfis <iistftnt. But therp is no proviBion for u trap under the 
aiuk, whicii is necessary, and there is no satisfactory provisioii for the 
triip whicli forma part of the closet appai'atuB. 

An earth-closet mnst \ie, lighted itnd ventilatPd, as in the case of a 
watercloset, but I think no earth-closet should be permitted within 
Ik liuildiug, though with proper arrangeucnts it may he placed close to a 
building. Privies and ash-pits, where they are permitted, mu«t be 
placed 6 feet from a building, and 100 feet from any source of water 
supply. The Model Byelawa give detailed regulatious as to these 
matters. AshpitH (or dustbins) for " dust, ashes, rubltiBh, and dry 
refuse," must be built of brickwork, and may .contain 6 cubic feet, 
• or such lesK iimount as may be equal to the accumulation of one week. 
This is a greut source of evil, for the kitchen refuse has to be mixed 
with it. In the city, which forms rather over a square mile of the 
metropolis, this refuse is collected daily, and no accumulation beyond 
one or two days ought to be permitf*d. I think that kitchen refuse 
whould not be mixed with the ordinary dry refuse, such as dnat, asheti, 
nod hard-core ; the mixture spoils both articles, producing a putrid 
mass that ia unmantigeahle, and of little value. 

I have now given the details of those structural regulations which 
in this country have been generally considered necessary for ensuring 
the healthy condition of a house, together with a few observations 
thereon. Hwl time permitted I should have been glad to compare our 
regulations with those in force in the chief continental countries, some 
of which are very elaborate, but I hojw that these will be ailequately 
brought out during this Congress. 

The structural conditions of a healthy house do not appear to be 
numei'ous, but they are exceedingly difficult to define so that they can 
be clearly understood and enforced by law. It ought not to be possible 
to build a house in which the conditions necessary to healthy occu- 
pation are violated. Indeed, this can be prevented where the Model 
Byelaws are in operation, which forbid the occupation of a house until 
it has been certified, to he fit for human onxmpation. But if this care is 
necessary in a new house, its necessity can hardly be disputed in the case 
of old houses, where the conditions are notoriously unsatisfactory. It 
has been proposed to bring these houses gradually under inspection by 
fixing ft period after which the public authority will be authorised 
to inspect and order the amendment of defects. This is a matter 
which, both as to regulations and as to inspection, will demand the 
greatest care and caution. If it is established, it should apply to all 
houses without distinction of size or of the class of their occupiers, ho 
that the whole population, the interest of which, as regards health, 
ia common and cannot be divided, should be protected by public law 
from evils over which individuals can have but little control. And 
amongst the many sources of sickness and premature death, we should 
be freed from those which spring from the faulty construction of the 
house. 
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DISCUSSION. 

Professor AitcMaon., A.B.A., said, with regurd to tho tmnitorilj' 
ooliBtrnctert (IwoIIing-honsea, they were probably need by mechEmics or 
persons who might be looked upon ae tic ariBtocraoy of labour. But 
probably half the popnUtion of London did not earn more than abont Kta. 
a week, and all these reguktionB, providing for sand, woU-biirut brioka, 
mortar, best burnt Hme, asphalte, and ali Borta of thinEB, were absolutely 
impoBaiblo, bh these people oonld not pay the rent for anch dwellings. 
But something must he done to render the habitation of the poor possible. 
He did not see what could bo done nnleaa the wi^cH were to bp raised, 
but that was a question of population, and at present people were willing 
to work at the lowest wage to avoid starvation. For the hoiisos of the 
largest claeB of persons in large towns there was mnch difficulty in 
meeting most of these rerinirements, for the speculative builder knew 
perfectly well that his houses wore uaeless unless thoy could be let at a 
certain price. The coDBequence wob that every kind of bad material and 
bad workmanship was put into requisition ; and every attempt was made 
to ontwit those who were appointed to see to the carrying ont of the 
TegnlatiouB. 

Kr. CoajTd S. Pain (Liverpool,) said they were all fully 
acquainted with the fact, that it was a greater difficulty to enforce 
byclaws, however excellent in themselves they might be, than to make 
them. All of thorn who had had anything to do with the superintendence 
of buildings louat know how utterly imposaibie it was to get the byelaws 
carriedout if the bailder was short of money or otherwiae unable to do 
his duty. He thought that the official of the local authority should bo 
joinlily appomted by the Local Government Board and the rural or 
nrban sanitary authority. They ail knew that the general public was 
utterly inditl'erent to what was going on. The local authorities were, to 
a large extent, composed of people directly interested in not carrying ont 
the regnlfttions. One might be as amai'tas possible, but he would back the 
jeiry builder against the smartest. UnleSB one actually sat npon the job, 
it was impossible to compete with him ; he wonld cheat them under their 
very noses, and the local attthorities backed him up for many reasons. 
One member might be the owner of a grent property ; another element 
in the local authority was usually the speculating builder ; and it was most 
difficult for the official, however honest he might be, to fight against 
these influences. That difficulty should be removed, and he thought the 
adoption of the anggeation he had made would remove it, the more so 
as ftnothfr difficulty in getting the byelawB carried ont was the frequent 
inefficiency or ignorance of the official. He was referring to small com- 
munities of from 2,000 to 6,000 inhabitants, just large enough to demand 
the services of a sanitary official. A carpenter, possessed of no particular 
knowledge, was appointed aa surveyor, and he had come across a surveyor 
recently who was not even acquainted with the byelaws. The law could 
not make a man honest, but it conld insure the appointment of a competent 

Dr. G, B. ^ougstaff, Member of the London County Council, felt 
some hesitation in rising in the presence of so many experts of whom he 
expected to seek information rather than to aflbrd them any. It was 
important that architects should give information to individuals like 
himself as to what were really the esaential poinls in building legislation 
to aim at. He would recommend them to throw aside all minor matters, 
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but to fight for thoBO of groat importance. Thna Uc would like to bavc 
the general opinion of architects npou Mr. BlashiJl's proposal lo construct 
the ground floor with concrete and wood, a suggestion which ho thought 
Wfts quite a new one. If wood was used at all, it shnuld be planed on 
concrete direct. Tho advantageB were clear enough, but he wanted to 
know whether such a floor was practicable and dnrnble, and whether a 
uaiaanoe wonld not arise from tho decay of tho wood P It would be 
impossible to compel the people in London to live on concrete or etouo 
or any similar material. They should have an impervious floor, but 
covered with wood or other non-conducting material, The greatest 
difficnltywas the great respect which Englishmen always showed, and 
rightly showed, for vested intorests, but the qnestion srose whether the 
eon side rati on of these vested interests had not gone too far. The Aot oS 
Parliament of 1855 gave many powers to the governing body of London 
to carry out provisions in all buildings whioh were not erected previously, 
but a long time had elapsed siucotbon. People hod learnt something, 
and the question was whether it was nut time to strike out the existing 
clauses exempting all houses eructed prior to 1855. They nhould also 
insist upon suitable open spaces, whether the sites had besn occupied 
previously to 1855 or not. Li should not be allowable to pnll down an 
ancient street and build a new one of the same width, or to build a new 
house on the site of an old one covering the same or a larger area np to 
an indefinite height. Guides on these points would be of very great 
value. It was common knowledge, ho supposed, that the Govern- 
ment had promised to bring in a Bill for the Consolidation of the 
Metropolitan Buildings Acta, and that a Committee of the County Conuoil 
would probably be employed for many months to coma in considering the 
details to be proposed to the Government. 

air. Edward Bond, Chairman of the East-End Dwellings Com- 
pany, said that in the model byelaws as sketched out hy Mr. Blashill, 
he found little to object to, and nearly all the regulations he had suggested 
were such as an honest peiaon doing his duty might very well anbmit to 
carry out. Bat there was the difficulty that a great number of people 
who went in for bailding speculation did not very much cari what sort of 
houses they put up as long as they could ereot them at the least possible 
cost. It was a matter of extreme difficulty to secure that byelaws, 
however excellent in tbemselvca, should be positively enforced and 
carried nut by those whose duty it was to see them carried out. At tho 
present moment, however, they did not discuss tho difficulties to be 
overcome, but what the ideas were aa to framing our byelaws. There was 
nothing unreasonable in the snggeation implied by Mr. Pain in tho open- 
ing of this discoHsion, but ho could not agree with all that had boon said 
about hooaes erected previous to 1S55, and some of tho snggeatod diffioul- 
ties did not exist. He should be sorry to think, with Professor Aitchison, 
that only 10s. a week was earned by tho average London working man. 
He would like to know where he bad obtained that figure, seeing that, 
from his own observation, it must be vary fat from the exact truth. He 
did not think that the conclusion arrived at by Mr. Charles Booth in his 
book on London life was very wi'oag, according to which there was a large 
number of people earning from 15b. to IBs. a week, Tt was very difficult 
to settle the ijuestion how anch piiople, who could only afford to pay 
2m. M. to 3it. a week for rent, rates, and taxes, could best be lodged. The 
company with whom he was connected had made some attempts in that 
direction, and had found they had rooms for people of that class which 
would bo found to satisfy Mr. Blashill's suggested byelaws, varying from 
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3«. QA, to 2s. &d. rtnd 3«. a week. They bad been nble to pay their abare- 
holdera a dividend of 4 pOr cent., which was now likely to reach as njuoh 
aa 5 per cent. They did not confine theniBelves to bnildings of that ol&sa, 
bnt catered aleo for people who could aft'oi'd to pay considerably higher 
rents. He ought to mention that most of the sit>>B npon which their 
liouaes were bailt, and which had boon cleared by the Metropolitan 
Board of Works or by the Oounty Oounoil under the Artieaus' Dwellings 
Act, tbey had acquired at a rate very much belo'-v the ntrlct market value, 
Wheu be spoke, therefore, of horving to a certain extent Bolred the 
problem, it should be taken into account that tbey had paid less for their 
land than it wonld have aoet in the open market. Otherwise be doubted 
wbetliei thoy wonld have heeu able to provide rooms which the people 
could have inhabited, and aleo to pay a good remuneration io thoBo who 
had entrusted them with tboir money. 

Tlie "Bmv. Harry Joaec said he wus in fiivour of pulling down any 
bad bouee, whatever inoonvenienue it might cost to anyone. A bad man 
would sometimes make a bad house, but a bad honse would inevitably 
make a bad man. 

Mr. S, H. Statham said he could not agree with the conclusions 
of hie friend, Professor Aitchison, which he thought were entirely false 
bnmaoity, and illogical. If byelaws were to be relaxed because properly- 
built houscB were beycnid the meana of the poorer class, in two or three 
generations we might reach the point where they could only afford straw 
hats, and the antboriliea would be called on to pariuit those ill the bye- 
laws. The enforcement of good building Winded to keep up a healthful 
standard of life, and was a benefit to the community. 

Kr, Xdwin T. Hall wished to urge the necessiiy of excluding 
ground-air and scwur-gaa. There was a lamentable want of power to do 

I in the Building Acta governing the metropolis. Tbei-e was no regu- 
lation whatever having for its object the esclosioii of ground-air as such. 
"Sewer-gas" waa guarded against, but it must be remembered that 
ground-air was almost as deleterious. They would remember that eipori- 
ments had been made Bbowing that air went through wu,lla of houses at 
the rata of 16 cubic feet per hour at 30 deg. difference of temperature, and 
at A difference of 5 deg. the rate was 17 cubio feet. When they remembered 
that ground-air was charged with carbonic acid gas and gases from 
organic matters, they would see how deadly this was to the persons 
inhabiting such rooms. The itoor should be protected by aspbalte, of 
which he bad been an advocate for many years. There should ha no 
space under the floor, that being a reservoir for stagnant air. They 
oonld get no syphon action to ventilate it, the ground being in most 

3B level oil each aide. In upstair Tooraa it was also important, though 
not necessary, to have a solid concrete floor. With regard to virgin soil, 
that seemed to him to be anything except absolute refnao. They might 
take the graaa ofl" a field aud build on that, which would be virgin soil, 
whilst it should be law that the lowest room in a house should be built on 
an impervious material. For was the Act adequate in other i-espeota. 
It provided for ooo watercloset in a house, but, having put that one closet 
1, which complied with the Act, fifty others might be put in that did not, 
Dr. Longstaff had referred to the necessity of having windows to more 
than one side of the house, and the difficulty about that had also been 
pointed out. He thought that, for such cases, dispensing power should 
be given to some one by the County Council. They should provide regu- 
lations for the ninety-nine caacs that formed the rule, and not for the one 
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forming the exaeptioii. The difBcalty he had long felt of enforcing all 
penalties for breaches of byelawH Bhonld l>e met by placing the duty of the 
prose eution tipon the police. 

Mr. W. 2T. Elliott, of Plymonth, considered the erection of 
dwellinga under sanitary conditions to be the first coneideration, as all 
enjoyment of life depended apon it, and he thoroughly approved of the 
means suggeated for the pnrpoae in the paper. In Plymonth, concrete 
beneath the floors of honsea was compulsory, except the site was on a 
solid rock. Sanitary inspectors had to contend with the difficalty arising 
from the fact that in?dnitn.ry buildings were often the property of 
members of the looul authority, and great influence was brought to bear 
npon the ofRciak of the borough, interfering with the eseroise of their 
duty in a conscientiona m.anner. If those inspectors were independent 
men, and were paid from an independent source, the resolis would be 
moi-e satisfactory. Then if the OKpense oi erecting liealthy dwellings for 
tho poor was really bo great that their inhabitants could not pay tlie rent, 
ha did not see why State aid should not be granted. Some of the 
speakers had confined their remarks to London, but in an International 
Congress they had to deal with all towns. 

Dr. Sykea called attention to the fact that the title of the paper was 
tho " Control of the Construction of Biiildingg," not Sellings only. He 
laid stress upon this point because he wished to mention something that 
bore materially on that question. Buildings were inhabited or unin- 
habited. Uninhabited buildings alfectod the health of the population 
only by external influences, while inhabited buildings afi'eeted it exter- 
nally and internally. Those who were acquainted with Kngliah legislation 
would last year have seen an Act,— the Public Health imendmeut Act, — 
in which there was a clause introducing a totally new feature into the 
building legislation. The clause was to the efl'ect that any building that 
had not been ore ted f the poipose of a dwelling should not be used 
aa a dwolling nnt 1 perm as n had been obtained for itiS being so used from 
the surveyor o a h ect f the district. A building might be erected 
which was not nt nded to be dwelt in, and yet be used as a dwelling- 
house, whilst er a a dwelling-house might be converted to other 
uses. It was th ugh th s onvereion that tho whole difficulty in building 
legislation a ose, an 1 h hoped that the County Council would adopt 
measures for preventing a stable-loft, — he was going to say a kennel, — 
being used as a dwelling without being rendered fit for habitation. He 
spoke from personal esperience as a medical officer of health. 

Ur. E, T. Brydges, Town Clerk of Cheltenham, insbed to point 
out with reference to the remarks made by Dr. Sykes abont the Public 
Health Amendment Act, that that Act was an adoptive Act, which had 
the serions defect that one could not adopt sections of it, and, for that 
reason, local authorities had, in many cases, not been able to avail them- 
selves of it. He agi-eed that byelaws should apply to all houses irrespective 
of date of erection, and that any unhealthy house should be palled 

Mr. H. H. Collins desired to protest against over-legislation. 
That the Building Act required some remodelling, one could admit. But 
as it had been 36 years in operation without having given rise to serioas 
complaints, notwithstanding the serious alteration of ciraumstanoes, bo 
thought that spoke well for the Act and for those who had framed it. 
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On Furnishing Steam from Central Districts for Heating and 

Power in Towns and Cities. 

BY 

S. M. Burroughs. 
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As water, gas, and electricity have been found most convenient and 
economical when supplied to the general public from central sources, 
the idea was suggested, and has been found practicable in its working, 
of supplying steam from mains laid under the streets from which it can 
be conveyed either for heating purposes or for power. The Urst practical 
experiment in this direction was made by Mr. Holly, of Lockport, New 
York, the inventor of the Holly system of large pymping engines. The 
system is very simple. It consists of boilers in central stations supplied 
with smokeless furnaces adapted to the consumption of coal-dust, which 
would otherwise be wasted. The steam is conducted through the streets 
in large mains composed of wrought iron lap-welded pipes. Contraction 
and expansion are duly provided for by means of service variators which 
have secured unlockable joints. The pipes are covered with non-con- 
ducting substances which prevent the radiation of heat. This can be 
secured by covering the pipes with magnesia or asbestos, and enclosing 
them in logs of wood with holes bored to suit. The steam can be 
supplied at a high pressure, say at 80 pounds, and can then also be used 
for driving engines, pumping water, &c., &c. By means of reducing 
valves the pressure can be reduced to 3 pounds on the square inch ; and 
by the use of steam meters, the quantity of steam taken by each customer 
can be measured. The New York Steam Company now furnish steam 
for 600 engines from one station. They also supply heat for the city 
Post Office, the Western Union Telegraph building, and for many other 
buildings. Their profits are rather more than 33J per cent., and their 
customers find this method of heating more economical and desirable 
than any other. Heat is supplied by this system the same as water or 
gas ; it is on tap, and can be had at any time, day or night, by simply 
turning a valve. While there have been killed in New York in one year, 
by horse-cars 64, by waggons 55, by gas 23, by electric current 5, not a 
single case of death has occurred through the use of steam by this 
system. Mr. F. H. Prentiss, the chief engineer and general manager, gives 
the following affidavit : — " I am chief engineer and general manager of 
" the New York Steam Company, and have been in the employ of said 
" company and familiar with its affairs for seven years. There has never 
" been an explosion of a steam-pipe of this company in the streets of 
" New York ; there has never been a paving stone lifted, to my 
" knowledge, except by a crow-bar, in the usual way. All talk of 
" explosions in this connexion is supreme nonsense. The sudden 
" generation of force necessary to prodnce an explosion, which can and 
" does take place in a steam boiler, cannot occur in the street pipes. I 
'^ state, as an engineer and expert in steam matters, that such a thing is 
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" |)li_vML'iill_y uii|K)ssil)li', Hs thon> is no lirp iinili-r thp {jijjPB in the streets. 
" Tliey nry iis snfe iinj fi-e* from explosion n« t'roton Wnler pip<>s." 

There is abunilAnt evi()en<^, not only in Now York eity but in 
other ploMW where this syst^'in has l)eeii employeil, to prove that it has 
give« general »atisf action, and to indicaf* that there is a fiitnre of great 
usefulness before it. It enn Iw utiliseil with groat advantage by electric 
lighting (wmpanieH, because they can employ their wnst« steam for the 
purpose. The Edison Electrie Company of Kansas City jMiid the cost 
of the inveKtment from the first year's income. The system is ecipevially 
iisefid for college buildings, asylums, &c. The mains should be liud 
down from 4 to 6 feet underground. No man-holes are necessary ; the 
variators nhould l>e placed alwut 50 or 100 feet apart, and should be 
enclosed with brick. The pipes enter buildings through a cellar or 
basement, and connect with radiators wherever required. The condensed 
steam is usually conducted into the Iwseraent, where it pa.sses through 
coils exposed to a current of fresh air from the outside ; this abstracts 
from the steam the remaining hejit and then passes upward into the 
rooms where required for heat and ventilation. The water is of course 
ulso pure, and can be used for general household purposes ; or, if not 
required, can be passed into the sewer. If steam is required for heating 
water, it can be easily carrie<l into a little gravel at the l>ottom of a basin 
or tub. The steam can also be iLsed conveniently in drying rooms for 
tlryiug clothes ; it can also l>o used for forcing water upstairs to tanks 
by means of steam pressure; also for green-houses and couBervatorics ; 
and likewise for cooking. It is a great protection against fire, because, 
if steam is turned into any room where there is a flru it speedily 
extinguishes it. The risk of fire is greatly reduced by the employment 
of such a system. The loss of heat, when the main pipeg are well covered, 
is considered to be not more than 5 per cent. The system has been 
found economical, and has been adopted in competition with good coal 
at 2^ dollars per t«n. A few of the advantages are, briefly ; First, 
convenience ; Second, absence of fireplaces and stoves, and of the risks 
attendant upon them ; Third, uniformity of temperature is easily 
secured ; Fourth, absenc* of dust, smoke, and noxious gases which come 
from coal, gas, or petroleum ; Five, economy ; Six, absence of danger 
from explosions, economy of labour over the use of separate boilers ; 
utility over supplying the steam for power. 

In 1891 the Holly system was in use in 29 towns in the United 
States ; also for heating power in different buildings in these towns. 
The adoption of such a system would, I should think be particularly 
desirable in London, and might Iw the means of abolishing the smoke 
and fog nuisance. It has l)een found that the value of land along streets 
where the steam mains are laid has been considerably increased thereby. 
If therefore, the supply of steam should l)e taken in baud by municipal 
authorities, a considerable amount of the cost could ju.stly be defrayed 
bv taxing the increased values im]»arteil to adjacent land by the laying 
down of steam-mains. 
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DISCUSSION. 

\ S. A. Robinson said be was glad that Mr. BnrrongliB had 
brought the idea of this improvement to London. He saw no reason 
why the plan conld not be carried out, to judge by the evidence adduced 
by the lecturer. He would like to know, however, how far steam could be 
carried. Another point was that our streets were already filled up with 
underground pipes, and he had some hesitation in advocating the insertion 
of more pipes than were absolutely necessary. He would like, however, 
to see the system tried, as it would be of great importance to London. 

Mr. Jolin Atha (Leeds) pointed out that, through conducting steam 
in pipes underground for long distances, part of the steam would be 
condensed into water, and thus in a short time interfere with the proper 
working of the system. 

ICr. BnrroughSy replying to various queries, said that the size of 
the pipes depended upon the demand. The main would have to be large, 
perhaps 8 in. or 9 in., but much smaller pipes would convey the steam 
into the houses. He had not heard of the subsidence of the soil causing 
any serious difficulty, but they were in the same position as with water and 
gas. So far the scheme had been carried out with great satisfaction in the 
United States, and it has also been found that it tends to an improvement 
in the sanitary condition of the towns. As to the collection of condensed 
water, there were traps provided into which such water would fall. 
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The President, Sir Arthur Blomfield, in the Chair. 

♦•♦♦♦ 

Snr la Constitution Hygieniqne des Mnrs d'Habitation. 

PAR 

M. le Prof. Emile Tr^lat, Directeur de TEcole Speciale d' Architecture, 

Depute de la Seine. 

4^^*^ 



Les murs des habitations modernas sont toujours exclusivement 
etablis en consequence de deux idees fondamentales : — 1°. Une idee 
techique qui porte a rechereher des materiaux capables de durer dans 
le temps, de resister aux charges mecaniques auxquelles ils seront soumis 
dans la construction et de fournir a la perspective de Tedifice des 
ressources plastiques en rapport avec I'expression architecturale desiree ; 
2**. Une idee economique qui porte a rechereher des materiaux faciles 
a travailler et peu coiiteux a obtenir. 

II faut aj outer que dans les villes qui s'etendent sans cesse et 
absorbent de plus en plus les populations des campagnes, I'espace 
manque au constructeur, ce qui lui commando de reduire la place 
occupee par les pleins de ses edifices. Les murs doivent dOnc y etre 
aussi minces que possible. lis sont aujourd'hui d'autant plus minces 
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(lue los villes sont plus populeuses pX Thabitiitioii plus deusp, Ooniine 
d'ailleui's, les conHtriictions il la laiiupagiie pi'ennent de plus en plus 
mmifile sur cellas iles oXk», on peut dire d'uue nmniere g^n^le 
que la teadanco uctuelle du constructeur est de reduire I'BpiUiMeur 

Je voudrais fixer I'attention dp In Section Hur lea consequences 
(le la routine que je viens de d^crire et montrer qu'il y a necessite de 
fftire intervenir dans le probl^me des consid^mtions absolmuetit negligees 
aujourd'hui. 

Pour cela il faut envisager le mur de maieon, non plus seulemeut 
eomme un organe de la construction, mais comiue uu facteur du bien- 
fitre et de la salubrity interieure. C'eat, en effet, entre les murs qui 
enclosent noB logementB que doirent etre aiu^n^^s le confort et la 
securite de rhabitatiou. A ce point de vue les mure sont, d'abord, pour 
I'habitant des paroia de protection contre lea intemperiea : pluies, vents, 
ecartN et escSa de temperatures atniospheriquet!. Us sont, en second 
lieu, des interm^liairefl qui doivent favorisBT autant que possible la 
rewustitution de la salubrite interieui-e sans cesse compromise par le 
fonctionnement de la vie pendant qne lea locaus sont habitee. 

On inffii* facilement de cch conditions de service des muni In 
necessity de d^finir leurs capaeites : — 1°. An point de vue de la protec- 
tion qu'ilw fournirout a rint^rieur contre les variations atmospheriques ; 
2°. Au point de vue de leur influence aur I'etat atmospherique 
interieur. 

I. — Capacil^s des murs au poitil de vue de la protection qu'ils doivettt 
assurer a rinterieur contre lea variations atmospheriques. 

Les variations atmoaph^riques sont micaniqaes, hj/gromitriques, ou 
thermiques. 

Les variations mecaniques sont diies aux mouvements de I'atmo- 
sphfire qiu est catme on venteiise on tempfitueiise. Les murs, comme 
on les construit couramment, sont toujours des proteeteurs sulfisant k 
ces sorter de desordres. II n'y a pas a a'en ocenper ici. 

Les variations hygrometriqnen sont tributaires des saisons, des 
climats et des sites. L'atmospbere est alternativement a^che ou bumide, 
et ces alternatives sont plus ou moins souvent r^pet^es selon les locality. 
Un interieur sain ne supporte par ces chaagements d'^tats. L'atmo- 
sphei-e doit y etre convenablement cbargee d'eau : ni trop seche, ni 
trop bumide. Les variations est^rieures ne doivent pas sensiblement 
rinfluenucr. Ou voit inter venir ici non seulemeut une question. 
rrepaissem' do parois, mais une question de constitution materielle de 
ees parois. En laissant de c6t6 I'^paisseur qui est g4n6ralement nufli- 
sante dans Ja pratique courante, on constate, que certains materiaux 
de construction donnent trfis facilement pass^e h I'eau, tandis que 
d'autree I'intereeptent compl&temeut. Les grds, notamment ceux de 
formation tertiaire, eomme les gres de Fontainebleau, sont dans e 
premier cas. Un moi-ceau de gres de Fontainbleaa, d'une epaisseur teha 
notable (60 ou 60 centimetres) en contact avec I'ean sur une de ces 
faee.s, laisse voyager le liquide dans sea profondeurs et atteindre apr^s 
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quelques heures la face opposee. An contraire, du granite on du ealcaire 
places dans las memes conditions ne se laisseront pas sensiblement 
p^n^trer par I'eau. On pent dire qu'au point de vue hygrometrigue la 
conservation d'une atmosphere interieure saine demande des parois 
compos^es de materiaux impermeables a I'eau. Les variations ther- 
tniques ext^rieures dependent encore des climats, des saisons et des 
sites, qui gardent les nuages an ciel on (jui les en eloignent. Les 
surfaces du sol et de ses reliefs sont influences par I'etat thermique de 
Tatmosph^re ; et, quand celui-ci persiste, les ^*hauffements au les 
refroidissements de cas surfaces i)6netrent dans les profondeurs. 

Une parois d'habitation est un protecteur effectif contre les 
changements de temperature quand elle arrete dans son corps, sans le 
laisser traverser, les variations thermiques auxquelles est soumise sa face 
ext^rieure ; en d'autres termes, quand elle ast pour vue d*une suffisante 
capacity d'isolement. Le type d'une semblable parol pourrait se d^finir 
ainsi : — ^Elle serait compos^e d'une mati^re assez isolante et elle serait 
assez ^paisse pour que les 6carts de temperature exterieure n'eussent 
jamais le temps d'atteindre les profondeurs de I'ouvrage jusqu'a gagner la 
face interieure. Les ^chauffements et les refroidissements du mur 
s'op^reraient ainsi sans modifier I'etat thermique de la surface interieure 
qui enveloppe les habitants et agit constamment sur eux par ra} onne- 
ment. Une semblable parol dans nos latitudes, entre le 42® et le 52®, 
degr^, devrait avoir 2™ et plus d'^paisseur. On trouvait de pareilles 
conditions dans les vieilles constructions de I'antiquite et du moyen-4ge. 
11 etait alors facile d'entretenir dans Thabitation une r6gularite de 
temperature sensiblement constante. La surface interieure des murs ne 
subissait que de legers hearts de chaleur auxquels on remediait sans peine, 
a I'aide de simples foyers de clieminees. Nous sommes aujourd*hui tres 
eloignes de conditions aussi favorables avec I'epaisseur reduite de nos 
murs. La face interieure s'en refroidit considerablement I'hiver et 
s'^chauffe de meme Fete, en sorte qu'elle rayonne offensivement sur nos 
corps du froid ou du chaud. Pour remedier a cet inconvenient les 
appareils les plus divers sont employes au chauffage pendant la saison 
froide et nous en tirons pen de satisfaction en general ; tandis que nous 
sommes depourvus de palliatifs pendant la saison chaude. 

C'est contre ce double mal qu'il faudrait reagir en donnant plus 
d'epaisseur a nos murs d'habitations. A Paris et dans la France du N*ord 
les constructeurs donnent aux murs de facade une epaisseur de 0.50^. 
quand on les construit en pierres calcaires, et de 0.35*^. quand on les 
onstruit en briques. La brique (argile cuite) possede une propriety 
d'isolement sensiblement double de celle du ealcaire, si bien que le mur 
cde briques de 0™.35 est plus protecteur contre les changements de tern 
p^rature que le mur de ealcaire de 0^.50*^. Ces epaisseurs sont, toutefois, 
insuffisantes I'une et I'autre. On pent, il est vrai, augmenter singuli^re- 
ment le pouvoir isolant du mur en I'habillant k I'interieur d'une doublure 
en bois ou en etoffe. Le bois est quinze fois plus isolant que le ealcaire 
et sept fois plus isolant que la brique. La laine est vingt-trois fois plus 
isolante que le ealcaire et onze fois plus isolante que la brique. On pourrait 
done doubler la capacity d'isolement des murs que nous construisons avec 
un rev^tement interieur en hois de 0.07*', d'epaisseur pour les murs de 
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(^li'ttirc , (If? O.iiOi^ pom- \en laurs do briqiicH j bvrc uh rnveU'meiit 
interieiir en ftqffe de laine d« 0™*S pour les murs de caleaire, de 025 
pour les murs de briques. Shhs prSteadre k d'aussi beaux r^BuItats, on 
voit le parti qn'ou peut tirer des mnteriaus forteme.nt isolants, poor 
aiueliorer ies murs iIh fat* de tios inaisons. Quoique L-es douVhires 
isoiantes soient den remedes cofttcux et rest^s jusqn'ii pr&ent dea appli- 
cations de luxe, c'eat a elles qu'il faut recourir si ron vent reia^dipr ^ 
I'insuffisance de protection que nos murs nous fournissent conlre les 
variations Ihermiques de I'aluioHphfire. Toug nos mun de facade 
devraient Stre lavibruth en hoit. On obticndrait aipsi, sur les parois 
espoB^es anx intemp^ries line garantie tr&s efficacc qui reinirait beaucoup 
moins penible Tbabitation d'^t^, et beauconp plus fanite reDtretien 
pendant I'biver de la temperature des enveloppee rayonnaut^s des AoUes. 
Je place iti uue obMervation que je ne saurais oinettre, puisque je 
poi'le (L Londres et que mes auditeurs sont, en majorite, des Anglais. La 
oapitale de d'Angletare n'est plus aiijourd'liui ce quelle Stait il y a une 
trentaine d'anneos wocore, une ville a jjetites maisons basses, a laquelle 
s'appliquerait sans reserve tout ce qui vient d'etre dit. Apres a'fitre 
^teodue en surface jusqu'a occuper 32,000 hectares, lu ville de Londres 
senibte aujourd'hui se ramasser sur elle. nieme, en m&ne t^^mps qu'elle 
perco les vieux quarticrs et se fait des voies nouvelles. Et comme tout 
se fait vigoureusement et quelquefoia exeessivement dans ve grand pays, 
on. y voit s'elcver des maisons k wiie hauteur extraordinaire. On en 
rencontre qui ont jusqu'k 13 et 11 etages, ce qui porte leurs mnrs a 
35 ou 40 m^treij de liauteui'. Dans ces conilitioDs la Etabilite a exige 
I'^paiasissemout dea mnrs ; et, sans qn'ils le fassent expr^s, on voit 
ainSL les arcbitectes anglais coustruire des maisons dont lea logements 
sont mieux proteges que ceux des aneiennes constructions centre les 
cliangements de temperature. Oett« observation n'enlSve rien a la nettet6 
du principle de salubrite qui commande a I'habitation d'etre close par 
des murs permettant de maintenir ais^meut en temperature sensiblement 
constante les surfaces interieures dea parois. 



n, Capadtis des murs au point de ime de leur inftue^iee sur Pitat 
atmosphSrique int4rieur. 
ToutcB les emanations du corps sont deUt^res. Quand nous 
vivons en plein air nous ^cbappons il leur influence, soil par ce que 
nous ne sejoumons pas au voisinoge deo di5p6ts excrementiels que nous 
creons ; soit parceque nos deplacemenfs nous ^loigneat dea lieux de 
I'atmoBphere vieies par nos expirations ou nos transpirations ; soit, enfiu, 
Itirsque nous restons stationnaires, parceque les mouvements de I'atmo- 
sphfere ou les simples courant verticaux entretenus autour de noos par 
notre chaleur corporelle deplacent et remplacent les gaz expires par noe 
poumons. Mais aussittkt que nous nans enfermons dans nos habitations 
nous perdons ces bienfaits, L'atmosphere limitee qui nous entoure 
s'infecte dangereusement si nous ne la renouvelons pas. Malgre les 
jntcmperies ce renouvellement s'opfere partiellement par les fissures do 
nos fenfitres et de nos portes, par les I'asistas et surtout par les 
chemin^s que nous prenons soin de manager dans cbaque piece habit^, 
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Mais tout cela ne suffit pas h, maintenir nos corps dans un milieu de 
salubrite comparable a celui que nous trouvons dehors. Aussi nous 
effor9ons-nous judicieusement, d'ouvrir nos fenetres aussit6t que le temps 
le permet, ou que le voisinage bruyant et poussi^reux des voies urbaines 
nous y autorise. Mais dans les longues saisons d'inclemence atmo- 
spherique nous n'ouvrons pas nos fenetres, nous fermons nos vasistas 
et notre atmosphere interieure reste miserable, souvent sensiblement 
infect^e et toujoiu*s insensiblement malsaine. Dans maintes circon- 
stances I'infection reste pour ainsi dire collee aux murs. Cela arrive 
toujours dans un milieu constamment occup6 pendant longtemps lorsque 
les murs ne sont pas poreux, c'est a dire permeables a I'air. Au con- 
traire, si les murs sont permeables a I'air, Tinfection de surface murale 
ne se produit pas. Cette perm^abilite est une condition de salubrite tres 
precieuse. H faut la rechercher toujours. 

!N'ous connaissons des mat^riaux qui se laissent tr^s facilement 
penetrer par Fair k travers des epaisseurs tres considerables. Ainsi 
se montre le calcaire tendre dont le type pent ^tre pris dans le calcaire 
grossier du bassin du Paris, qu'on nomme Vergele. Un mur de 
Vergele de I"** 00 d'epaisseur, et plus, laisse passer une notable quantity 
d'air ou de gaz quelconque. Si on considere une salle habitee, close par 
un pareil mur, voici ce qui se passe ; I'air exterieur y voyage de dehors 
en dedans, tandis que I'air interieur y voyage de dedans en dehors. Oe 
dernier charrie avec lui les f umiers * humides et gazeux resultant de la 
vie enfermee. La rencontre de ces deux courants, r^ducteur et 
reductible, produit I'oxydation des fumiers et mine leur action nocive. 
II se fait la une veritable epuration tout h. fait comparable k celle qu'on 
obtient sur un champ poreux et permeable arros6 par des eaux d'^gout 
courant en rigoles. On sait avec quelle perfection et quelle rapidite 
toutes les oxydations salutaires s'operent en ce merveilleux laboratoire de 
salubrite. Les calcaires poreux sont des mat^riaux tr^s pr^cieux pour 
la constitution hygienique des parois d'habitations. Quoique leur 
porosity les rende facilement penetrables a I'air, ils laissent difficilement 
passage a I'eau; et, sous ce rapport, ils gardent I'avantage des 
materiaux qui ne laissent pas entrer les eaux atmospheriques dans 
I'habitation. Aussi doit-on, au point de vue hygienique, les preferer a 
tons autres materiaux, aux materiaux permeables comme le gres qui ont 
I'inconvenient de se laisser p6netrer par I'eau, et qui, alors ne permettent 
plus a I'air de passer, et aux materiaux comme le granite qui, imper- 
m^ables k I'eau, ne laissent jamais passer d'air. 

Je dois conclure, k la suite de cette communication, par ces trois 
indications : — 

1**, Les murs exterieurs de nos habitations sont aujourd'hui pour- 

vus de capacites isolantes trop faibles pour que nous 

puissions regulierement entretenir dans nos logements la 

temperature normale de salubrite. 
2®. II y a lieu d'accroitre ces capacites soit en augmentant I'^pais- 

seur des murs, soit, k defaut de cette augmentation, en 



* Mot tr^s juste et tr^ pittoresque du Dr. Bochard. 
I p. 192 L. 
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revfitiBsant la face int^rieure iles murs il'unp, doublnre faitfl 
en mnt^riaiix ti'^B iaolante, tels quB le bois ou les L'toffi^. 
. Au point A.C. vue de la purete atmospherique intdrieure, lea 
inei lieu res parol » sont les murs composes de mat^naus 
perm^ables a I'air et impermeables o, Venn. Le tj*p<i de oes 
inut^riaux est le calcaire tendi*e. 



DISCUSSION. 

Professor T. v. Omber (Vienna) will niclit don geiatreiclien 
Darstellnngon dea Vorrednera widoraprechen, macbt aber dorauf anf- 
merkaiim, daaa oin aehr grosser Theil der "Waude durch dio Fonator 
eingenommen wird, die hier in England wie in Frankreich nicbt nnr 
in hoctiHt anerkenneiiBwerther Weiae sehr groHR, aondem anch Btels 
einfacb gemachfc eind. Die Wiitmetransraiesion durch daa Glaa ist aber 
bedeutend groaaer ala dio durch das Manerwork ; so lange a,lso naoh 
climatischen VerhiiUnisBoii eiui'ache Fenster genugen, eracbeint eine 
Teratartung der Manern-Endo nicbt nofcbigi vortheilhaft ist ea aber 
gewisB, nod beaouders nnter ciimatiachen VerhaltniBSRn, welche die Ver- 
doppolnng der Fenater verlaugen, in die Mauern " Xiichtachichten " als 
achlechte Warmeloifer einzuachalten. Wir diirren cie iibersehen, daaa 
wir die Anfarderungen der Hygienic nicbt zn hoch ansehen, wenn wir 
den groaateu Bedurfniaaen der Gegenwart, der Schaffitng von entspre- 
chonden "Wohimiigen fiiv die arme BeTolkernng, Eechnnng tragen 
woUen. "Waa die Permeabilitat der Wande befcrifft, iat wohl za tiDter- 
Bcbeiden in Tvelcher Weise die Ventilationa-Einriobtnngen dnrchgefflhrt 
Bind. Wo fur die Torwilrmung der Belencbtnng nnd fiir entapreobende 
Abzugascbloto yorgeaorgt iat, nnd die ricbtige Ansnutzuiig dioser Einrich- 
tnngen erwavtefc werden darf, ist ea gewisa am besten die Ausaenwand 
der Maucr permeable, die Iniierwand aber iupermeable zn gestalten. 
Wo aber die ricbtige Verwertbung der Ventilationa-Einrichtnngen 
nicbt zn erwartcn iat, muss man leider noch heute vielfach dieae 
bedanerliche Thataache constatiren, dort wird die Permeabilitat der 
Innenwiinde nnd Mancrn daa Ricbtige aein. 

Bt. Spottiswoodfl Cameron (Leeda) thought that there waa a 
danger, in escluding damp, of excluding another preciona element, tho 
os^ygenating influence of fresh air, which largely took place through the 
permeability of walla. In many houaea the meana of ventilation were 
almoat nil, but a certain amount of tho deleteriona gases got out throngh 
the walla. Waa there not a danger, if we made tho walla too irapervioua, 
that wo m.ight be doing as much harm aa good ? 

Mr. Salph NeviU, F.S.A., did not agree with Mr. Seddoa in hia 
obaervationa on a preyioua paper in favour of solid walla rather than 
hollow walla. To make the walla impervioua by increaaing their thiokness 
was nselesa. ao long aa iu other parts of a room there waa only a single 
pane of glaaa between tho inmatea and the open air. He waa of opinion 
that windowB ahonld alwaya be constructed in such a way that there 
ahunld be an air apace always between two abeeta of gloss forming the 
windows, 

Mr. H. H. Statham said he was diaposed to agree with tbe last 
apeaker, that it waa of no use to incrcaac the thickneas of walla while 
wo had glaas windows occupying bo large an area of wall space. In 
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England we -were not accustomed to double sheets of glass, with an \ in. 
air space between. 

Mr. H. H. Collins said that Fettenkofer gave instances of houses 
for the working classes built of iron slag, which was supposed to be 
impermeable. But such houses were found to be extremely uninhabitable, 
because, at certain seasons, water would be found running down the 
interior walls. The speaker agreed with Mr. Neville with regard to 
hollow walls, and, he would add, hollow windows. 

Mr. W. F. Bnchan (Glasgow) said he doubted whether the double 
window with J in. or 1 in. interspace would prove as eflPective as some 
of them anticipated. He knew a church in Glasgow where the windows 
were double and of large size, in which the cold was bitterly com- 
plained of. He was of opinion that experiments should be made in the 
period of winter to ascertain the proper interval between two sheets of 
glass in order to prevent the escape of heat. Half an inch appeared 
to him too little. The most effective interval was probably between ^ in. 
and 1\ ins., or, perhaps, 2 ins. It would be a great advantage to have the 
matter settled by careful experiment. 

M. Trdlat, in replying on the discussion, said he had guessed, 
rather than understood, the drift of the arguments. The speakers 
appeared to be of opinion that the loss of heat by windows would be so 
great as to neutralise the advantage of thickened walls. It was a question 
of degree, of calculation, of volume. The larger the windows the thicker 
should be the walls. The fundamental idea was that the surrounding 
mass should be so ample and sufficient that the heating of a wall should 
not depend upon the withdrawal from the inmates of any portion of their 
animal heat. He hoped that his remarks would not be misunderstood 
by his ancient colleague and general secretary at Vienna, the Chevalier 
Yon Gruber. 

>--•♦•-< 

* Snr rSmploie des Fondations sur Filotis pour les Habitations. 

PAR 

le Dr. P. J. H. Cuypers, 
Architecte des Mus6es Nationatix, Amsterdam. 

♦'•■♦ -■ 



I. Les constructions datant du moy en-age dans les villes construites 
dans un terrain marecageux, comme Amsterdam et Botterdam, sont 
toutes bfttis sur pilotis. De ces temps on augmentait la resistance du 
sol tourbeux en enfon9ant grand nombre de pilotis long de quatre metres 
environ, tout e6te a c6te. Toute cette masse de bois etait enfoneee 
jusqu'au dessous du niveau de Teau ; sa surface ^tait beaucoup plus 
^tandue que la largeur des fondations en ma^onnerie. L'elasticite des 
couches tourbeuses comprimees par les bois de sapin, agissant dans un 
m^me sens que la force de I'eau dans lequel ces bois sont enfonces, 
constituaient la resistance pour la fondation des constructions. 

A mesure que les moyens mechaniques, servant a forcer les bois de 
sapin k entrer dans le sol, se sont developpes, on a augmente la longueur 
des bois, pour atteindre plus de resistance. Dans beaucoup d'endroits 
on est parvenu a un system e (reposant) base sur un principe plus sur ; 
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reatreindre le nombre ilea pilotis, angmenter leur force en cboissant des 
liois (le plus forte (iimension, les enfoncer en terre Jnsqne dans 1p« 
couches tres r^sistantes de aable pur, ou mele d'argile. Dans cea 
conditions i! est possible de calculer ia force r^soHtAnte de chaque 
arbre qu'on vient d'enfoncer, pnisqne le poida du marteaii, 1ft vitesse 
avee laquelle il fmppe la tSte de I'urbre (pilotis) et le poids de I'arbre 
sont connus ; et aprfe" chaque coup I'on nieaure I'avancemeQt en terre. 
Dans certains eas la resistance d'un arbre pent Stre ^'alu6e 4 dix- 
huit mille kilogrammes. Dans certains eudroits la couche originelle 
de sable depose par la mer ou les fleuves, est si profonde que les plus 
forts arbrea (de vingt metres par esemple), n'atteignent point cea 
couches resistantes. 

II. Le niveau de I'eau qui enpreigne le sol, est dans tous les terrains 
toiirbeuK (geH^ralement des polders draines par les moiilins k vent ou 
pompea k vapeur) assez constant de hauteur. On a Petrouv^ des fonda- 
tions en pilotis d'ancieus mouuments on def ramparts des villes apr^B 
plus de deux ou trois cents ans, qui 4taient rest^ea tout A fait intact«s 
quant k leur resistance. Le bois s'^tait noirci, et etflit aussi dur que le 

Dan.'i les " polders " qui existent d^jA plusieurs si&cles, les terrwDB 
se sont retr^is, et on a dG abaisser le niveau constant de I'eau. Des 
suites tres funestea ae sont declarees danales monuments ilatftnt de plu- 
sieurs; sieclcs. Les fondations ne resietaient plus, et des crevaces ae 
montraient de tout c6tes. L'examen des pilotis demontrait que le bois 
avait ete k sec, et etait done pourri en pen de temps. On a pu j rem^diep 
dans quelqnes cas, en coupant les bouts des pilotis pourria et en intro- 
duisant par morceaux, de lama^onnerieentrelesvieuxmursetlafondation 
en bois d'autant plus profonde. 

III. On pose lea pilotis en moyenne k une distance de 0.50 m, 
mesur^e Hur le^i centres. En coupant et ^galisant les tetes des arbres 
enConceson manage un tenon qui entre dans les traverses (holl.=ikc^teH'), 
destinies k supporter le plancher en bois (^paisseur de 0.08 4 0,12 M, 
en sapin ou en chene la ou le poids do la construction sera tr^s grande). 
Les diSerentes planches sont posees a une distance de 1 a 2 centimetre 
pour leur permettre de se dilater son.s I'influeuce de I'eau, sans exercer 
une pression dangereuse sur les mojens d'asaemblages siirtout des 
planches est^rieures. 

IV. Lps ing^nieura du " "Waterstaat " (Fonts et chauBs4es, etc.), et 
de chemins de fer de I'^tat ont quelquesfois coul^s des blocs immensee 
de bStoo en ciaient, comiae moyen de relief les tetes dea pilotis, et pn 
mfimo temps comme fondations pour les ma^onneries. Lea pilotis avan- 
cent dans ce cas snr un metre en hauteur dans la masse de bfiton, qui 
a deux metre de hauteur; oomnie ces fondations sont expos^es k nne 
trfes grande pression par la structure superfwa^e (des piles de ponts 
en fer, etc.), il faut pouvoir center absolnement sur la cohesion du bloc 
de b^ton, atin qu'il n'y pas de flanger qu'il se rompe, en plusieurs pieces \ 
un ecroulement de I'teuvre entiere en pourrait ^tre la suite funeate. 

Aussi en vue de quelques d^sastres qui se font produits dans dea 
constructions ex^cntfes d'aprfis ce systeme dans des terrains mardcageux 
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et tres peu rcHietAQts, les arohttecles n'oiit pas iuiite ce systfinie fjui 
n'est efficace, que dans des terrains sablonneux et argileux, foriuea pur 
lea couches des grands fleuves ; dans ces conditions on peut eriter nvuu 
le pilatiH dps constructions pneumntiques bien plus coutensee. 

Qaoique le b^ton pourait foumir one bonne fondstion pour le^ 
caves, qui serait impermeable it I'pau du sol, on ne I'employe pas dans ce 
bnt, uraignnnt les fissures, dans les terrains marecageox ; les fondations 
entierement construites en bois sont absoluement n^cettsures dans ces 
circonsitanecs. ]>onr porter la majjonnerie. 

V. Depuis deux siede,s la coutftme d'habiter lea caves, de les 
destiner [Kinr les comptoirs et bureaux des commer^nt(<, pour ilea atelieps 
de peintres et verriers, de mennisiers, etc., s'^tait extremement repandue 
dans nos grander villes, it cause du prix ^lev^ des terrains et dea fonde- 
tions. Un grand nombre de la clusse ouvriSre vivaient dans de caves 
en gmnde parlie sous-sol. Et comme les fondationa n'avaient pB« 6t4 
executes avec assea de soin I'ean penetrait pendant I'automne et ITiiver, 
Houvent an dessus du pave. Chaque soir et chaque matin ces habitants 
pompateat devant leur entr^ cet eau, pour I'dloignt-r par les egouts, pour 
nn certain temps du moins. Car chaque jour elle revenait de nouveiiu. 

Depuis vingt ans les autorit^s communale«, ont d^fendu d'habiter 
les sous-sols, et ceux qui les babitaient dans ce temps, devraient les 
quitter dans un espace de temps determine. 

Quoique a pr^nt les cos soient rares que les sous-terrains soient 
encore habitus par des families enti^res, pourtant on dispose g^nerale- 
ment la cuisine et quelques autres pieces, qui sent habitees pendant le 
jour dans les sous-terrains. En tout cas il est d'une grande importance 
pour la saliibrite des habitations, que lea caves soient absoluement s6ches, 
Ii'humidite des planchers et des murs ne ferait pas seulement pourir lea 
bois, les meubles et les tapisseria, etc., dans ces sons-terrains, mais dans 
nn pays aui^ai fi^rreux, que le n6tre, lee habitants sentiraiejit bientdt les 
suites funestps rt'iine demeure, o^ cette humidit^ se r^pandrait par tous 
les Stages. 

Les conditions suivantes s'imposent a la structure de nos caves, sur 
nne f ondation en pilotis. 

1°, Oomme le bois np r^siste pas a la decomposition, mi dessus du 
niveau de I'eau, les murs en ma^onnerie sont pos^s au dessous du 
niveau de I'eau le plus baa, qui se pr^sente. Pendant I'execution des 
ma^onnerics on tient le puit, dans lequel on travaille & sec par de 
pompes de difE^rentes capacity. 

2°. Pourque garantir le plancher de la cave, ou du souterrain, on 
pent le monter au dessus du niveau de I'ejiu dans de sol. Afin de guarantir 
les murs d'^r comme conducteurs de I'humidite, une partie comprise 
entre deux plans horiKontaus : I'un en dessous du plancher int^rieur, 
I'antre en dessus du sol environnant, est execute en chaiid hydraulique, 
au ciment, ou a la chaud melang^e de parties ^gales de ciment de tufFeau 
(piferre de tnffe pro^'enant des holds du Bhin, ocras^e en poussiSre). 

Les evaporations du sol sont ecartSes par des eourants d'air introduits 
au dessous du plancher, passant sur une couche de sable couvrant le sol 
originaire. 



S4 



Section VI. 



3°. Dim!! k- CAS oriliuiiii't-, vouknt eoonoiniser i^iir lii lianteur clc lu 
eonstnictioii, on est bien oblig^ (le iltisoendie !(• ylancher <lu soi]s-t«mun 
en dessoiis du niveau do I'eati. II fsut que lo pnvement, Hussi bien 
(jne lea murs, jiiNiiu'en dessus (lu terrain environnant, Noit parfait^ment 
impermeable. Corarae on ne cotiatruit en general, que des niiira d'une 
dimension tr^s faible, il faut gagner en qiialite des briqiies et du mortier, 
ce qa'on perd de force par les foables ^paisseiu-s dea niurs environnnnts. 

Trois ft qnatres couches de briiiues tr^s bien ignites et dures, sana 
les moindres er^vafises, poa^s dans un mortier <te chnuil et cimetit, 
suffiHent & resister \ la pression de I'eau, qui ne vient il'une hauteur 
trop grande. Le diillage en marbre blanc ou en dalles de gr^s c^ames 
est pose en dessuB. Be mfeme l«s murs qui auront 0.34 m. h, 0.45 m. 
(I'ipaissGur (tout soffisauts pour porter trois Stages), ne ri^sislent pits 
^ la penetration de i'enu par les joints hurizontftux des aaisiE(H<, Tl est 
dono neeessaire de les eoiirir & rinterienr avec les mSmes couches 
lie briqnes tr^a duren, poshes k plat (ilans la plan vertical) jusqu'a la 
hauteur du niveau du terrain environnant). On prend bien soio do 
poser les briqu(>s en conehes succesaives de maniere que les joints soient 
tonjours couverta par les eoui-hes sui>6rieurs. 

M^s comment supporter lee ilallnges dans un terrain auasi 
mar^cageux ? 

(a.) Qnand le b^timent poaa^de dans sa fonilation plusieurs mura 
parallels pen distances, la construction de voutea citindriques est fncillo 
et pryerable, Le peu de hauteur necessaire pour la vofite ne causern 
pas de tlifliculte dans te niveau du aoua-terrain. Sur tout« la superJicie 
de la voute ou ooule du heton, ou Ton remplit les profondeurs en 
ma^onnerie afin d'^gidisej' la surface dana un plan horizontal, sur lequel 
trois ou quutre couches de briquea avec le ilallage forment un unsemble 
bien reEistant & I'eau et les evaporations humides du sol. La eurfiicu 
exterieure (lea murs est couverte d'asphalte conlant, afin de premunir 
les muTH ilajis toute leur iipaisseur contre la pression de I'eou. 

(3.) Suppoaons que le sous-terrain ne possfident que des pi^cea 
assez large, les fondationa des raura reateut bien espac^es, de plus do 
3 metres. En ce cas les voutes cilindriques exigent une hauteur 
considerable sous le pav4. On prefeire done de con tinner le 
plancher en bois sur touto la surface du bitiment, afin de ae passer 
des vofites, et de pouvoir continuer la ma^unerie hydraulique dea 
fondationa, non senlement sous lea raura, mais aous la sui-face entire 
de I'habitation. Tout ce bloc est execute dana les meilleura niateriaux, 
les briquea les plus dures, etc. 

Sous les couches de briques, sur le plancher en bois, nne couche 
d'asphalt* touto unie, guarantit d'avantage contre I'action de I'eau, 
surtout a oette profondeur on I'eau veut remonter avec force dana la 
ma^onuerie. 

Les differentes couches de briques font parfois remplac^es par un 
beton au ciment, couvert d'tine couche de cimeat en morticr (moiti^ 
-sable) d'une ejtaiaaour de 3 centimetres au moins. Cette couche de 
■eiment doit fitre continuee confre Jeg murs juisqu'i la hauteur du 
terrain. 
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Les ciives ainsi construites sont parfaitement saines ; les influences 
<le rhumidite du terrain, entierement empreign^ d'eau bourbeuse ne s'y 
font pas sentir du tout. Ces caves preservent toute la demeure do 
I'humidite dans les voisinages ou le soir et la nuit des vapeurs desagr^ables 
puissent s'evaporer du sol. 

4°. Si le cas presente qu'une habitation, construite il y a longtemps, 
ne possede pas de caves convenables ; et que les fondations ne sont pas 
assez larges pour y installer encore la construction decrite plus haut ; 
on execute tout la cave dans une envelopi>e de bois, de la forme d'un 
grand bac, pose a I'hauteur voulue, pendant qu'on tient I'eau pour ce 
temps k un niveau plus bas. Meme sans fondations ces caves avec 
un grand massif de ma^onnerie ne s'enfoncent pas dans le terrain 
marecageux, parceque le volume de I'eau remplacee est plus grand que 
le poid de toute la cave, comme elle a int^rieurement un grand vide. 
Ces sortes de " caves flottantes " montent et baissent avec le niveau de 
I'eau entre les murs de la maison, et sont retenues par celles-ci dans 
leur direction. 

VI. — Plusieurs habitations dans les villes de la Hollande sont situees 
sur les bords de I'eau, sans quai intermediare. La salubrity de ces 
maisons ne differe en aucune sorte des autres maisons des momes villes, 
pourvu que les fondations soient ex^cut^es avec soin : car au fond, 
toutes les maisons de ces m^mes villes ont leurs fondations dgalement 
sous la surface de I'eau, sans que les inhabitants en ressentent aucune 
suite desagreable ou malsaine. 

Dans le bois de sapin et de ch^ne, sur dans les longs arbres de 
sapins, nous avons done trouve de mat^riaux d'une trSs grand valeur 
pour la construction dans tons les mauvais terrains. Le bois, qui 
dans la nature a comparativement si peu de resistance, ne pourrait 6tre 
remplac6 dans ces conditions par aucune autre espece de materiaux. 

Si la Hollande ne possede en general que peu de terrain solide a 
batir, puisque les pro\dnces du Nord sont formees par un alluvium 
marecageux, elle a trouve dans le bois de sapin, qui fournit des arbres 
d'une longueur assez considerable et de dimensions assez fortes, le moyen 
d'aller trouver le sol naturel h des profondeurs qui different de 4 ^ 
28 metres. 

Une partie de la gare centrale a Amsterdam, notamment les piles 
exterieures de la charpente de la couverture sur les voies, a exige des 
pilotis de 28 m^'tres de long sur une 6paisseur de 38 ^ 40 centimetres 
a une metre du tronc. La construction des fondations en ma9onnerie 
de ce batiment, qui a 318 metres de long sur 31 metres de largeur a 
ete etablie sur un pilotis continu sur toute I'etendue du bsltiment. 
Les arbres sont enfonces sur 50 centimetres d'axe en axe et assembles 
par des madriers en chene de 20 sur 30 centimetres et crois^s par des 
longerinnes 6galement en chene de m^mes dimensions. 
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Section VI. 

The Sanitation of Theatres. 

BY 

Lennox Browne, F.R.C.S., Ed. 



When the committee of this section did me the honour to permit 
me to embody in a paper the infomiatiou I posaeHaed of the condition of 
our tlieatrcs, I felt it was desirable, notwitLstandiug the long and 
exteutiive experience of them that I had, that a careful and detailed 
examination of the principal buildings shouUl be effected in order that 
any statflmenta I might find it my duty to make, should be founded oil 
exact and precise informatiou. 

Tbrougli the courtesy of the leasees and niani^ers, I have been able, 
in eoajunotion with my friend Mr. Ernest Turner, F.R.I.B.A., to 
inspect no less than 20 of our London theati-es, beside* a number in the 
provinces. I had, indeed, made application to 22 metropolitan lessees, 
but in two instances, instead of the ready assent accorded me by the 
majority, I was met by peremptory refusal, on the ground that the 
leasees could not permit their theatres to be inspected, except, to 
quote the exact words of the secretary of one, " by the authorised 
authorities." 

As to one of these theatres, its pent-up situation, its age — over 
30 years — and its manifold sanitary imperfections in the front part of the 
bouse, may be taken as sufficient reasons for the objections to inspection 
of the back ; but with regard to the other, I had hoped to be able to 
describe it as a theatre which, being one of the most recently erected, 
might be Bceepted as a type of what a small comedy theatre should be, 
in the same way as one is able to point to another as a type of all 
that is best suited for the home of grand opera, and to a third 
as an almost ideal theatre for the requirements of light comic 
opera. However, during a visit to the front, when 1 occupied a seat in 
the stalls, on the prompt side, a strong wliifE of carbolic acid which 
assailed my nostrils each time the door to that portion of the auditorium 
opened, indicated that the condition of the urinal in the adjacent lobby 
was far from perfect; and I further learned that another similar 
convenience opens directly into the pit ; so one may assume that 
however well the building is constructed with an eye to the beautiful, 
and with all modern impi-ovementjs for scenic display, the sanitary 
arrangements Iiave not been equally successful in conception, or, it may 
he, in execution. 

Of the 20 theatres which I did visit, it may be said at the outset 
that in many the arrangements, from a sanitary point of view, are the 
reverse of satisfactory ; indeed, there is hardly one in which some fault 
may not be detecteil. But I am bound to testify that the defects are 
for the most part due to structural causes for which, when existing 
as part of an original plan, I am sure every member of this section 
wiU agree, that there is no excuse, although the blame should rest rather 
with tlio architect than with the proprietor. On the other hand, I have 
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I the greatest pleasure in boftring wilnesK Uiai the niantigers have, with 
I hardl/ an ejcceptioa, endeavoured to overcome the difficulties of the 
I situation by care and supervision. If they have not always been 
I -BUGcesst'ul, it has been far leas oft«ii from want of zeal on their port than 
I from the ignorance and neglect charactei-iatic of members of the lovrer 
I branchee of the theatrical profession, and especiaUy of the working staff, 
I who represent, for the most part, a low tyjie of the artizau eiastt. Against 
I the results, however, of bad workmanship in the sanitary fittings, no 
I amount of supervision of the employes is of much avail, and unfortunst«]y 
I in theatres, as in our own houses, inslanees of Mlip-shod and faulty work 
I are by no means exceptional. 

I In the front of the house, among the audience, it is found that 

I from the careless way in which sauitary appliances are used, they are 
I not unfrequently getting ont of order, or giving cause for complaint. 
I With a large section of the public, and not 1iy any means those 
I occupying the cheaper seats, it would seem neecssaiy to supply automatic 
I flushers, or a staS of attendants specially to wait on them. 
I Most of our investigations were made on Sundays, for two reasons 

f- ■ — I. Because it was the only day on which we could give the lime neces- 
r.Bary, and was the one least likely to interfere with the working of the 
I theatre. 2. Because on that day, Itetter than on a week day, one could 
I S^ugB with a certain degree of accuracy, the care that wan bestowed on 
I the household arrangements generally ; for as a straw may show which 
I iroy the wind blows, so such small matters as leaving the slopts un- 
I emptied till the Monday may be taken as a criterion of the ordinary 
I practice in regard to sanitary matters. 

I Another indication of no small value of the sort of sanitary care that 

I is taken at a theatre is affordeil by the arrangements for the removal of 
I dust and rubbish accumulation. At several, all dust is removed daily ; 
I at others, not only in small or in provincial theatres but in some of the 
I largest Loudon houses, heaps of refn.se may be found, not at one, but in 
I many corners. 

I I have not thought it necessary to make analyses of the air in these 

I buildings, as I had at first intended, partly because this matter has been 
I Tery carefidly gone into by Angus.Smith and others, but chiefly because, 
I given the cubic space, the number of occupants anil of gas lights, and 
I tiie amount, or rather, too often, the want of, ventilation, deductions can 
[ be drawn sufficiently convincing as to the state of the air, without calling 
I in the aid of the analytical chemist. 

I Much has been written on the duty of theatre proprietors to afford 

I protection from the risk of fire or of alarms of firej but_ the London 

' County Council, in its elaborate requirements in this direction, seems to 

have almost ignoi-ed the far more important subject of the health, 

not only of the actors and actresses, but also of the general public. I 

any " more important " ailvisedly, aa there is ample evidence to show 

that the time when fires are most liable to occur in theatres, is not when 

the house is full, but within two or three hours after the audience and 

company have left the building; whereas if the sanitary arrangements 

_8ro faulty, the danger is a couHtant one; and this danger to health, 
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wliili- iifFvrtiii;; tlip aiirlipiKv, niiirt miicli moi-p iiBpct t.how euiployod 
bpliiiiil lilt' swiics, twciiiise tlicy are conipellcil to be iu tlio Ibi-ntre for 
much longer t>ei-io<Ls, botli for acting nsil reheanols, anrl arc there rU the 
week round. Moreover, it is behind the scenes that iuHuniUtry condi- 
tions Are to be found in their most objectionable form ; anil although 
from time to time more or less fitful inlerent has heeJi excited by the 
rtiniour of a death or of a severe illness token by some mpmber of ti 
London or a country company, any syHtematie sanitary investigation of 
that portiou of the building in which the actor is specially engaged has 
not only beini completely neglected, hut its necessity has befin practically 
overlooked. It is to this department, therefore, that I have made inqniry; 
and Binee my professional work for the last quarter of a century ban 
brought me so directly into relation with mejiibers of the theatrical 
profession in all its branches, I can speak of the effect on their health 
with no uncertainty. Nor is this merely a question of affections of the 
throat, although they ore bad enough and important enough to those with 
whom a sound throat is r sineqvd non of their vocation, for we find that 
the general health of the actor suffers to a very marked extent when he is 
compelled to bre«the constantly the vitiated air of hot, ci-owded, un- 
ventilated, anil ill-situated ilressing- rooms ; the lowered state of vitality 
predisposes him in a marked degree to bronchitis, pneumonia, phthisis, 
and diseases of the respiratory and circulatory organs generally, to 
dyspepsia, to so-called acute rhcuniatism — if rheumatism, and especially 
acute rheumatism, be not in itself a form of blood-poisoning — and to 
typhoid fever, deaths from which last are by no means uncommon among 
actors, especially in the case of members of touring comjwnies. It is well 
known, also, that a craving for stimulants is set up by insanitary con- 
ditions of the respired air and surroundings of a man's work. Indeed 
alcohol is often asserted — it has never been proveil — to be an antidote 
to the poison of an unsavoury atmosphere or occupation, and the 
statement is frequently made as an excuse for indulgence. 

But it must not I* supposed that because I deal with those 
mysterious parts of a theatre behind the curtain, that it is the employes 
who are the only sufferers from in.sanitary conditions in those situations. 
It must indeed have been in the experience of many that when the 
curtain has risen, or a scene has been changed, and especially when the 
stage has been opened up, a rush of air of charael-like odour has blown 
into the house; while the occurrence of theatre headache, theatre 
diarrhcea, and even theatre sore-throat, is well recognised as the not 
infrequent morrow's payment for an evening's amusement. Moreover, 
anyone with the least knowledge of theatres must be aware that there 
are certain theatres throughout the kingdom which are hardly more or 
less than veritable death-traps. 

Whenever I have conversed with a member of the theatrical pro- 
fession on the subject I have always been told of one or other particular 
provincial theatre which was especially condemned. Not a few buildings 
have been particularised by more than one informant, and one or two 
are always mentioned as prominently insanitary. It is, however, almost 
impossible for the actor to attack this mischief because he belongs to a 
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profession in which supply is in excess of demand, and it is even difficult 
for a manager. In one case with which I am acquainted, the London 
manager of a company, a member of which died from typhoid fever 
taken in a provincial theatre, was advised by his lawyer not to insist on 
legal proceedings as it would greatly prejudice his having a date given 
him should he again desire to visit that town, and this prejudice might 
probably be shared by the managers of other provincial theatres who 
were conscious of similar sanitary shortcomings and dangers to health.* 

In this connexion I may mention a case which happened in my own 
experience, and which throws a peculiar light on the legal view taken of 
our efforts to prevent disease. A young lady, who had on several 
occasions been under my care for attacks of sore throat of an undoubted 
sewer-gas type, while filling an engagement in a London theatre was 
directed by her manager under the terms of her agreement to play at a 
certain theatre in the kingdom notorious as a source of typhoid. On 
learning the destination of my patient I conceived it my duty to warn 
her of the danger to which, as one specially susceptible to the effects of 
foul air, she would be exposed, and I, at request, made an affidavit to 
that effect. The lady used my advice as a plea to release of the engage- 
ment, but when my declaration was read to one of the judges of the 
High Court before whom the case came, he remarked that he did not 
see that a medical man was called upon to give an opinion of that kind until 
his patient had actually suffered. Had I been examined on my affidavit I 
should have ventured to point out to his Lordship that the efforts of a 
doctor to prevent disease offer more probable chances of success than do 
our attempts to cure it when manifested, just the same as the best lawyer 
is not he who gains the largest number of successful verdicts but he who, 
recognising the uncertainty of the law, settles the most cases without 
recourse to a trial in court. 

I am quite aware that in all probability my statement that an 
abnormally large proportion of theatrical ill'health is due to insanitation 
will be received with incredulity by the public, and met by opposition 
from the managers; such is, however, my sober conviction, and not 
only so, for there are certain houses, not only in the provinces, but in 
the metropolis, from which I am almost certain to receive as patients 
members of the profession who in other engagements enjoy fair health. 

To come now to a consideration of the actual state of affairs exist- 
ing in our theatres, I would deal first with the question of their situation ; 
and this has such a strong bearing upon the construction of the building 
in reference to proper sanitation that it merits our most careful con- 
sideration. How many of our theatres can claim perfect isolation ? 
But few, and only those of quite recent erection ; but without isola- 
tion it is well-nigh impossible either that the risk of fire, when arising 

* In the case of touring companies in the provinces there is, of course, the added 
danger of sanitary imperfections in the lodgings occupied ; since, owing to prejudice, 
it is difficult in many towns to procure accommodation of the better class. Moreover, 
the fatigue of Sunday travelling and of constant rehearsals is apt to make individuals 
more " receptive " of malign influences on the health. 
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in the theatre, oaii be limiteil to that building, or that conflagration from 
oontigait)- can be insured ugaiost. 

Nor can ihere be thorough, or indeed sufficient, ventilation -mthout 
isolation ; for where there is — as exists in BevernJ cases — some sort of 
open space on one or other side of the building, the cbaoged "air" 
ia very far from "freah," even when mechanical aids are employed; 
indeed, in veiy m&ny instances it is actually vitiated, being drawn 
from some narrow slum or bac^ court, used, may be, as a urinal, or 
lumbered up with disused st^;e properties. I am aware, of course, 
of the difficulties which have existed and Btill exist in the way of 
theatret^ being so perfectly isolated as will be admittetl by modern 
hygienists to be necessary. Theatres to be successful must occupy 
central positions, anrl sites in such localities are difficult and e.xpen3ive 
to obtain. Hence we iind that a large number of our theatres have been 
erected in pieces of ground which must have taxed the ingenuity of the 
architect to a considerable extent in the preparation of his plans, and in 
at least three instances the difficulty of av^lable site has been met by 
placing the theutres below the level of the street altogether, and in such, 
a situation as to render efficient sanitation well nigh a matter of im- 
possibility. In an above-ground theatre, however hemmed in it may 
be by other buildings, space for dressing and retiring rooms may be 
adequate or not, and windows are at lea.st feasible, though they are by no 
means the rule; but in underground theatres and iu rooms built under 
the stage windows are either altogether absent or are of the order of & 
transparent ceiling, and of no practical value for ventilation. Moreover, 
in underground theatres there must be a constant difficulty mth the 
drainage, where, as has actually been the case, the druus are placed at a 
lower level than the main sewer. It is fair to report tliat in two such 
buildings of this class attempts more or less successful have been made 
to remedy this grave defect-, a defect one would hardly expect to iind in 
theatres built so recently, for one dates from 1K82 the other from 1874 ; 
this last was reconstructed entirely for causes of sanitation in 1HH3. It 
ia difficult to acquit the architect of blame in the first inslAnce, for with 
aU raipect to the profession, I do not think he should have consented to 
prepare plans on such lines. Even now such an event as percolation of 
sew^e from an old brick drain is not an uuknown occurrence under the 
stage in one of these reconstructed sub-soil theatres. To demonstrate 
still further the difficulties met with in theatres built in cramped 
positions, I found it not an unusual position for waterelosets to be in 
dressing-rooms or in hot lobbies (80° F. on Stmday morning) into 
which dressing-rooms opened, the only means of ventilation for the 
closets was into these rooms (Diagrams 7, 8, and lO).* It is well 
nigh impossible to conceive that these arrangements were part of the 
original plans. While on this subject I would point to another 
accompaniment which I consider objectionable in underground as in 
all theatres, and that is having other buildings, as restaurants, erected 
over or in close contiguity to them. 

* The dlugraiuB referred to are ^ren in Mr. Ernest Tutner's paper which foDotre 
this oue. 
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Applying tliis iiinlter of sit.uittion to country lliPttti*s, it may be 
added tliiil not only is there 1c«h I'xctt.se on aei'Duat uf cost for nnn- 
isolation, hilt that, Jis a mutter of fact, very many of such bnildings — 
hll of otiier sanitary defects — iminnDt have this particular fault of over- 
erowtUng charged against them. 

Accommodation. — Theatres which have been built during the last 
JO years show improvements in the dressing-room accommoilatioti 
(Diagrams 1 and 2) over that provided in the older thwitres ; hut much 
still remains to ije done, and in oidy one can tlip ai-rangement be eon- 
'^dere<l absohil^ly satisfactory (Diagram 1). In the very old theatres, 
aspecially the large ones, thei'e are long underground rooms without 
fither light or water. In one of the oldest we fuumi a room employed 
for office purposes placed over a vaidt in which were three waterclosets 
HHed by the working staff, all out of order, and in two of them the pans 
were full. At this theatre the fire-watch is the most complete in 
London, ro that it is guarded agtunst the only poNsibility of improving 
its sanitaiy defects ; if it should take fire it is to be hoped that it will he 
fanpty, as there would be very little chance for its safety, and with its 
"Wooden staircases and numerous passages, not much for those engaged 
on the stage. In most theatres, eveu in some of the larger houses, there 
is an absence of a master key by which all the rooms could be opened 
irithout delay in cose of fire. This defect does not exist m the uise of 
two of the large houses visited. At one theatre we were informeil that 
are could not enter several of the rooms occupied by principals because thi 
imoms were locked and the keys token away by their otiupants Sudi 
> statement can, however, be hardly credited. 

While on this point of fire-watch it may be remarked that at not a 
(ew theatres the fireman is a sort of ornamental appentlage to the front 
of the honse, and very ready to coll a cab or ran a message. I commend 
this circumstance to the attention of fire insurance managers and to 
the successor of Captain Shaw. 

In some five or six of the later built or reconstructed houses, 
there is good dressing-room accommodation, with sufficient air-space, 
ventilaljon, and light for the occupants. In some there is enforced 
permanent window and over door ventilation (Diagram 3), in others 
mechanical means are employed. In hardly any of the theatres of more 
than five years' duration is there a eonstjmt supply of water to be found 
in the dressing-rooms ; on the other hand, where arrangements for 
ranning water obtain, there also the basins were of good class and well- 
trapped. 

But in another class of honsos things are not in so satisfactory 
a condition. I refer to those places which wei'e originally not intended 
for theatres, but were built as music or lecture halls, and have been 
since adapted to the purposes of comic opexa or spectacular burlesque. 
The original requirements in regard to dressing-rooms were naturally 
not at all on a par with those of a theatre. All that was needed 
were a few small rooms to be occupied by one or two artistes at 
a time who came in "turn" and wouhl take the room vacated by 
those who had preceded them ; consequently, when it was proposed to 
give spectacular entertainments the accouimodation was found to be 
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most iut'Oiinilcte, iiud wbere additional houses could not \ic iifiijnirpil, 
room was found below' the Mtage. 

In oue such theatre we discovered 15 or 16 roome below the st(^, 
some even at a second level, and iu only three of these were there windows. 
In the case of two, I was informed, and for all I know in that of the 
third, these wimlows were of neeessity kept shut beeaiifie they opened into 
areas with grating coverings through which the staff and others were 
in the habit of urinating. One of these rooms measured 38' x 7' X 7' 9" 
(Diagram 4), and waJi oeeiipiwl by IB to 18 ladies, each of whom, 
therefore, siippomng there were only 10 occupants, had barely over 
130 cubic feet of space, enough to supply them with nir, if it was 
originally pure for about 2^ minutes according to the estimate of 3,000 
per hour ; and the space given for each individual, whieh should include 
tiat for dressing-table, dresses, &e,, would be something like 16 square 
feet, or an area of 4 feet by 4. 

Another instance of imperfect aecommodaljon is represented by the 
theatre originally constructed for the purposes of comedy with a small 
company, hut later employed for production of comic opera with a 
eoinpiuiy four, or it may be six, times as niimei'ous. In this description 
of theatre, adapted from hiiildings not originally inten<led for dramatic 
representation, we found, and I regret to say in many others, closets 
either in or close to the rooms {Diagrams 5, 6, 7, 8, 9, and 10), separated 
in some instances only by a partition of match-boarding (Diagram 6). 

The old pan closet has been retained even in one hoiuse otherwise 
well nigh perfect, and a closet much advertised was repeatedly pointed 
out to us as the acme of completeness, albeit it is one which sanitarians 
generally would consider far behind the requirements of to-day. In one 
theatre a w.c. adjoined the dressing-room of a principal artist, and the 
fatal error was permitted of having the closet disused, though the cistern 
for the drinking water and a sink were situated iu the same cabinet. 
Nor was it at all uncommon, when we came on a closet particularly l)adly 
situated, to be told, as a virtue of raaniigement, that it had long been 
disused. Needless to say, no one in these eases had thought it neces- 
sary to cut off connexion. Ifor are the w.c.'s in the front of the honse 
any better than, or, for the most part as good, as the majority of those 
at the back, and for the defects in their situation an<i for the utter absence 
of all ventilation the architticts must surely be held responsible. In some 
instances it would appear as if no arrangement for snch necessaries had 
been part of their original design, for we found them literally planted 
in such positions that the only source for fresh air (save the mark) or 
for exit of foul was an atljacent cloak-room, lobby, refreshment-room, 
or et'en a portion of the auditorium. That tl^s statement is not 
exaggerated is proved by the plentifnl dissemination of the odour of 
disinfectants, and, in fact, whenever a disinfectant is to be .smelt, it may 
be accepted that it represents, not the antidote, but the disguise of a 
poison it has attempted to conceal by a more vigorous attack on our 
olfactory sense. 

On the programmes of a newly reconstructed theatre the particular 
form of disinfectant employed in the building is naively printed under 
tlie advertisement of the special musical organ used. In another, in 
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which we found a w.c. in the ladies' cloak-room ventilating onto the 
staircase, and a second onto the passage lobby to the stalls, we were 
met in all parts of the building by a printed certificate of a recent date, 
and signed by a gentleman who added " F.S.I." to his name that " the 
" sanitary condition before and behind the curtain was (in his opinion) 
" satisfactory,^^ 

I have alluded to an instance in which a w.c. behind the stage was 
contiguous to the flue of a restaurant under which the theatre was 
built. In another theatre a closet in the front of the house, which was 
indeed a part of the ladies' cloak-room, was similarly overheated, and 
no means of cooling existed except by opening the door which led to the 
passage for occupants of the boxes and stalls. The accommodation 
of this nature, even to B*oyal boxes, in more than one instance is 
faulty. 

So much for the closets. I regret to say that the condition, and 
especially the situation of the urinals behind the stage, are even worse. 
Sometimes there are none whatever for the working staff, so that 
accommodation is often sought for either against the walls and down 
the areas of the theatres themselves or at the adjoining " public." 

In one of the earlier theatres that we visited, where, as was well 
known, many members of the company had been recently ill, we found 
a stand-up urinal situated beneath the stage at the back and centre. 
Openings in the stage flooring really exposed the urinal to view, and 
these openings were in point of fact the main sources for its ventilation. 
We should have hesitated to mention a circumstance so damnatory, and, 
as it might appear, so identifying of a particular theatre, were it an 
isolated example, but I regret to say that we found the same condition 
with but slight, and in no sense extenuating variations, in several other 
houses. 

In one, the urinal of the working staff was in the corner of the 
stage itself ; the ventilation was, however, not entirely on to the stage 
but into a fire-escape shaft, whence windows opened on to each half- 
landing of the staircase used by the company; how much of the 
malodorous air of this urinal was drawn from these windows into the 
dressing-rooms and how much driven on to the stage by down draft of 
cold would be a nice (?) point to determine. 

Incidentally reference has been made to the extremely deficient 
ventilation of the working portion of most theatres. It is a plea.sure to 
state that at two houses, where very large numbers of dancers, &c., are 
gathered in one room and have to make many changes of dress, 
the construction of the rooms and the ventilation — which is of a 
permanent character — are well nigh as perfect as they can be. 
In the smaller rooms of these theatres occupied by the " principals," 
especially when they are foreigners, every inlet for fresh or outlet for 
used air is carefully and almost hermetically blocked. 

Lighting, — The electric light is now largely used behind the stage, 
but is often supplemented by gas burners because the artistes — quite 
erroneously, as is proved by their absence in the Royal English Opera 
House and the Savoy — insist that the electric current cannot supply 
sufficient heat for their purposes of " make up." 
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Healing. — TLe abseuce of ventUalion entails sueli an excessive 
temperature that the thought of any method nf wai'ming seems hardly 
to haye occupied the mind of the theatrical architect of the past, and 
except in the gi-eea room, it is rare to find a fireplace iu use in rooms 
behind the scenes, or even to tind one at all. Ad excellent coil 
arrangement exists in one of tlif most recently built houses. 

The foregoing remarks represent in almost the fewest possible 
words the outcome of our inspection ; it is needless to add thai a paper 
could have been written on any one of the many headings considered, 
and almost on any one of the theatres, which should have occupied the 
limit permitteti to the whole. But, in point of fact, I have been able 
to take but a general survey, and perhaps this is us well in an opening 
paper, and I have therefore asked Mr. Ernest Turner to utilize a large 
quantity of the iuformatiun we obtained as a separate contribution to 
this discussion, and have had pleo-snre in placing at his disposal the 
rough sketch plans made by me at our visits for the purpose of 
diagrammatic illustration, 

I fear that my communication will be conaiderejl as representing 
a pessimistic view. From the aspect of the doctor it cotild hardly be 
otherwise ; for in making a diagnosis one has rather to take note of what 
is diseased than of what is sound. But in making a prognosis one 
is permitttid to place in the balance both the favourable and the 
unfavourable ; and, so doing, I venture to prophesy a greatly improved 
sanitary condition of our theatres in the near future. Nor would I 
wish it- to go forth that in my opinion the sanitation of theatres is any 
worse, except that largy numbers of persons are occupied therein for 
a constancy of employment, than is that of concert halls, conventicleB, 
or institutions for the purpose of Christian association. 

In conclusion, I may say that one of the conditions which I 
imptosed on myself when undertaking this inquiry, wus that my remarks 
should he as impersonal as possible. While, therefore, I have been 
careful not to actually identity any theatre whose arrangements I have 
felt it my duty to condemn, I have been obliged to abstain from naming 
those possessing characteristics which it has been a plea.sure to commend. 
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The diagrams exhibited, 12 in number, are complementary W 
Mr, Leniios Browne's paper, and, although they are not measured 
drawings to scale, hnt only proximate representations as to size, they are 
accurate iu so far as they illustrate types of good and bad arrangements 
at the theatres visited. 

In considering the matter fairly, it must be borne in mind that the 
buildings represented are of very different dates, and the sti'ong contrast 
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which is presented between those of earlier and those of later date 
marks well the progress of stinitation, and will, I think, lead to the 
conclusion that many of th<» older theatres i-eiiuire their sanitary 
arrangements to be remodelled, amounting, in some instances, to an 
entire reconstniction of a j)()rtion of the buildings. 

Diagrams Nos. 1, 2, and 3 illustrate thret* arrangements of dressing- 
rooms in relation to corridors and conveniences, the first two constituting 
pai-t of the original plan of th(» theatn*, the thinl, the arrangement in 
an addeil house. 

No. 1 represents the diessing-rooms on (»ach floor in one of the 
newest London theatres, and is in every way well planncnl. The cor- 
ridor is well lighted, nud cross ventilation is pra<'ticable when desired ; 




FiG; 1. 

the closet is well place<l ; the rooms are sufficiently large and lofty 
and have good windows opening to the public street. The well- 
arranged presses and lockers with which the rooms are fitted, affording 
a place for everything and security against loss, render it practicable 
to leave the doors of the rooms open when unoccupied, although, 
strange to say, advantage is not taken of such facility in the very 
theatre under eonsidemtion. 

This latter point appears to me to be worth more consideration 
than it generally receives, both on the score of access for the fireman 
and of air flushing the apartments. 

There are in this theatre several floors of dressing-rooms similarly 
arranged ; and a hydraulic lift, which travels at high speed, conveys the 
pei-formers to and from the stage. The jjerfection which has been 
attained in the construction and mechanism of lifts or elevators mav 
be the key to the problem of providing adequate dressing-room 
accommodation uj)on what might otherwis(» appear to be inadequate 
sites. • 

No. 2. — Here the closets are phiced at the ends of the corridors, 
and one over the other, not an unusual arrangement in modern 
theatres, but necessitating at least a good air shaft, which is not generally 
to be found, but does exist in this house. 

In many theatres it is difficult to believe that the closets formed 
part of the original plan of th(^ architect, indeed, to the professional eye, 
there is strong evidence that they have beep added as afterthoughts. 

I p. 1921, j5 
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No. 3. — AltUoiigh tlifi <li-esfcdng-rooiiis lipre nrc goml, tlip 
only lighted by nrlificinl light, nn.l it is ill-ventiliit«l. It inuv he 
thought that, as the Iiuildings ar'o chiefly occupied ut nighf. thi^ absence 
of windows ill tlio (.'orriilorB is of little iiii|K>rlJiiice. A risit to tlie 
thetitrps, tmd the diffi-rencp that will lie obsprved belwet-n llie (.'Iconliness 
nnd sweetness of coindors lighted mituinljy mid jirtitiiiidly will soon 



■ □ 



Fjg, 3. 
(lispel Ruch illusion. And whilst on tiia subject of cleftnlinoss in cor- 
ritloFM anil elaewhert-, let me draw utt^jitiou to the mnny advautages 
which ai'ise from the iiae of glazeil bricks aa internal wall surfaces. In 
lb few of the niodertt tbeatro-s they have been freely us«l with most 
satisfftctury results. 

Nos. 4 and 5 represent two of the worst dreasing-rooms s«)en by us. 
No. 4 is occupied by 16 to 18 girls, who have to remain the greater 
portion of the e\-eiiing in lliis room, which is under the sljige, and 





iliiteii. Huiing rcgiii'd to the small amount of cubic 
; of lights and occu|inntf, nnd the iuipossibility of uir 
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renewal, siieh au arrangement iuii8t be condemned as highly intuinitary. 
Indeetl, it is nothing short of gross cnielty to compel human beings to 
occupy such a den. 

No. 5 is another cellar dressing-room, in the same tlumtre, with 
]>i(*rs and vaulted roof, almost, if not quite, as bad as the last, and has, 
in addition, a closet and sink in objectionable |)roximity. The legal 
definition of a " cellar dwelling " is " an underground room in which 
" any jn^rson passes tin* night," ami it is ilhigad to occnipy such room 
unless c(>rtain regubitions as to h«*ight from ii(K)r to c(»iling, sizt* and 
position of window, niejins of ventilation, <fcc., are complied with. 
Thest* cellar divssing-nKjins do not in any way comply with such 
regulations ; but it appears that they nuiy be occupieil from G o'clocrk 
until 12, although occuj>ation from 12 to 6 would l)e illegal. 

Turnhig for a moment fi-om examples of bad arrangement, it is a 
pleasure to be abh* to .sj>eak of two m«4ropolitan theatres where, in some 
of the dressing-rooms use<l in connnon by a large number of dancers 
and supei's, there is not only ample cubic space in the large and lofty 
rooms, but excellent natural and artificial ventilation. 

Diagrams Nos. 6, 7, 8, 9, and 10 illustrate faulty arrangements of 
closets in relation to dressing-rooms. 

In No. 6, which is a portion of an added house, the closets on two 
stoi'ies are practically portions of the di-essing-rooms, enclosed by match- 
boarding partitions only. One, which was very defective and offensive, 
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was for the accommodation of alwut 30 people, and was partitioned off 
from a dressing-room 15 ft. x 10 ft. x 8 ft. high, occupied by three 
ladies. This arrangement reminds me of one lately found in the kitchen 
of an Italian restaurant in London, where the only convenience was 
enclosed by a canvas screen. 

No. 7 shows an exceedingly bad arrangement of unventilated lobby, 
dressing-rooms, and closet. The air of the latter pervades these 
rooms and the lobby, and to intensify the evil, the heat from the boilers 
of an adjoining restaurant renders this unsavoury corner almost 
unbearable. It is true that each dressing-room has a window, but each 
window opens into a very deep and narrow area common to the 
restuarant above, and covered by a grating with small openings. 

s 2 




No. 8 illustmtea au iimlergi'Oimil closet in connexion with dresinng- 
■oms (occupied by four of the pviucipjil gentlempti of thu company) 
111 with Btaii^Hfn; close to the stiif^e ; heing williout fllmiow lo tins open 
r, it nwpjtsaiily pollutKii llic Btuni«i)lit'U' «f mliiiceiil loom, Htnii'tasp, 




and lobby, and uU the nini-e so siiico, with llie idcii of ventilation, a 
Mmall square openijig haa been made tlimugh the wall on \u the staircase 
in question, 

No. 9 shows another closet in the same tbiattrc, agnin without 
window, open to the staircase and adjoining dreswiug-roora, and 
Kitiiateil under the dstecn for dnnkiiig water, tlie draw off being in the 
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closet Itself. This place, I was told, had been found so objectionable 
that, at the request of the occiipftiit of the (Iressiiig-room, ordei'shtid been 
given that it was not to be used. No nieuns had, however, been taken 
to cnt off the connexion with the drain, and I need not explain to Ihie 
tj^tion the probable result of the order. 

No. 10 ia nn aiTaugemeiit of elosets goo<l enough if they had 
windows opening into the oi>en air, iQaU;tul of, as is the fact, being 
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without windows, and being oi>eii to tlie internal lobby over the 
door-heads. 

No. 1 1 illustrates an nuventilatpd closet in relation to a private box, 
showing what luxury is piovidwl Eoi' those who can afford to pay for it; 



and No. 12, the arrj 
typical rather than unique. 




of a Lulies' L-loak-room, this hist being 
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In these few brief noles I liiive [Hit some of the fm-ls ptiiiiilv before 
TOii, and I have confined my rcuui]-ks nbuost entii'ely to t!ie plan of tbe 
apBrtments mejitioned, the plan of tlie building being, from un architect's 
point of view, of primary importance, for, if this be im]>erfpct, no sub- 
sequent Bo-culkd "sanitary engineering," however skilfiil, can tnaki; 
uuend» for the original defect. 

I ilo not for a moment meiin to iinjily that the iutrothictlon of 
moilcru appliauees, good phimbers' work, and well-laid and ventilated 
drains, wonld not do miipli fo improve the saiiilai-y condition of many 
theatres ; bnl, on the olher hanil, 1 feel Kuie Ihiit you will agree witli 
me that many of the rooms are, from tlieir jcsition ami siirroundings, 
totally unfit for the uses they are put to, and thiit ihey eall for abolition, 
re-nrrangemenl, or re construction. 

With respect to ovci'i^rowdiug, one great ditticiilty seems lo be that 
theatres built to acGOmmo<late small comedy companies are EubsC({iiently 
occupied by large companieH playing bnrleKijiie and comic opera. It is 
obvious that whatever skill the architect may display iu the original 
plan, and whatever control may be exercised iu tlie official examination 
Mid approval thereof, are, in thesn ciremnstancps, rendered nugatory. 

In questions affecting the health of the community at large, or uij 
particular Kections thereof, Acta of Parliament unil regulations are, 
doubtless, to a certain extent, necessary { hut still more useful will be a 
widesprcJMl knowledge of hygiene— an appreciation of its economy and 
of the benefits it confers u|M)n those who follow its leachingH — a 
knowleilge which it is the main object of this Congress in its various 
sections to promot*'. 

It should he needless to say that it is Kolely in this spirit tliat my 
colleague and I lin^c (»nductcd these somewhat delicate investigations. 
We gratefully recognise in the general consent of managers to our 
request to Iw allowed to visit their theatres, a desire on their part to 
march with the sanitary enlightment of our tfaiys, and on this account, aa 
well as from the evidences of improved construction in each new theatre 
which is opened, we may look hopefully lo the future,. We can but trust 
that this discussion will hasten the new eni, and that the work of this 
section, and of the whole Congress, will help to bring the worlii at lai^ 
to i-eeogiilse that giaid sanitation, so long obstructed and regarded as a 
bore, is indeed a boon and « blessing free of hindrance or ilisgidse. 



DISCUSSION. 
Dr. Allaa (Public Health Medical Society) referred to the caae of a 
theatre recently built, where, next to the box-office, and, donbtleaB, in close 
proximity to the place where the cakes and the refreshments wore placed, 
the watercloset and lavatory wore situiited. In the Bayreuth Theatre 
they had an escellent model to follow. It stood clear in its own apnce of 
ground, and all conreniencea and other buildings were quite clear of the 
main huildinga. There was great room I'or improvement in concert halls. 
and in some of the clubs. Tlio ventilation in most of them was bad, and 
they wonld do well to follow the exHmpIe of Br. Lennox Browne and 
Mr. Ernest Turner, and track down the eviis to their source and origin. 
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If the LonJon Connty Council would utlil to its scIf-ioipoBcd ceiiBOi'Mhip on 
the morality of theatres Rtid masio halls the doty of soonriiig pi'opor 
Eauitnry arrangementH, aiid would ineiHt on a, clear space around tho main 
building in all such caaea, they would be really benefiting the community. 
Mr. Walter Emden complained that wliilo in foreign conntrfes 
theatros and pla^jea of amoaoment were BubaidiBod, in England they 
Tforo penalised, and overyhody tried to atop them. Ho thought thoso 
who expended their money in tho busincaa were as much entitled to the 
benefit of the protection of tho law aa other memhera of the community, 
and that they ahoald not bo harassod. Ho contended that isolation was not 
absolutely necoBaary, A more scientific treatment of sitea woold enable 
architecta to obtain all the deuirablo i;ecurity without inaiating upon the 
noeeasity of isolation. With regard to tho portions of aomo thaatrea below 
the ground level, the apeaker contended that the placing of one tier noder- 
groind was not only not injnrious, but was positivoly advantdgooos. If a 
panic of fire occuirod in a. theatre it would a a rely be bettor ta hayo to 
come down two Btaircasea than foar. A better division could hardly Ikj 
found than eommencing the main stiiircaso at tho level of the sti'eet, with 
the pit below, and the upper circle and galleries above. Since ventilation 
would necessarily be effected from the top of the building, the placing of 
ono tier below would make no difference. The heat in thcatrea waa made 
a ground of complaint. Of course it was hot in a theatre, ae it was in any 
crowd whatever. If in the building of a theatre they tried to please 
everybody, tboro would be no building at all, 

Mons, F. BoiLhon, architect (Member of the Commission 0:1 
ITuhoalthy Dweliinga, Paris), Raid be was astonished at not having heard 
any rosolntions preaeutcd by tho readers (,f the papers. Tho arrangement 
shown in diagram No. 4 acomcd to him the moat typical of what to avoid. 
All rrenobmen coming to London — the birthplace of eanitation — ivere 
aatonished to aee BO many cellars used, moTo or leas, aa dwellinge. Even 
in great and handsome bnildings they saw persona living in roomfi below 
the ground. Cellar dwellings to a Frenchman wero tho most intolerable 
things that coald be imagined. After the terrible fire at the Opera 
Comique, in Paris, a law hail been psaaed of a stiiugent character, one of 
the provisions of which was that there must never be any portion of the 
auditorinm below the ground. Let England, which had bo many living- 
rooms and kitchens below ground, take good heed of that new taw. 

Dr. Dolan (Halifax) described some niiserablc dressing-rooms that 
he had seen in provincial theatres. Ue had in his mind one at that 
moment no larger than the reporters' table, in which the girls bad to do 
all their changes and all their dressing. On one evening ho was called to 
one of the girls who had a sprained ankle. He foundnocouvemenceaorany 
kind Buch aa tho circumatances required, no hot water and no cold waicr, 
except such as coald be contained in a small tin can, and no conveniences 
for washing. The other dressing-rooms were in the same misorablo 
condition. Ho had traced nbaolotely tj-phoid fever, loss of voice, and 
other diseases, many of them of an infectious kind, to the defeetive sani- 
tation of theatres. The mills in Halifax were under regulation, and must 
be aacitary, and it waa not too much to expect that proprietors of theatres 
abould be under the same obligations as lo sanitary provisions. Until 
the forco of public opinion was broaght to bear upoa proprietors and 
mnnagera of places of public amusement, the present miserable state of 
things would donbtlesH continue. He most cordially congratulated 
Mr. Lennox Browne and Mr. Tnmer on the admirable character of their 
papers. 



T2 



Seetioti Vt. 



Mr. Lennox Browne, on being called a\ioa lo mply \o Ibe various 
sponkers, said he could not agitte with fir, Hmden, nbo had sftid that 
isolation wofl not neaesBarj. Row oould you get veatil»tion if Uiere wan 
BO open space at tbe baokP He eoiild not follow the meaning of 
Ur. Emden wbeu he said that ventilation nax only possible frani the top. 
In a theatre iit Vienna there was a fun arritngoment hy which hot or cold 
air could be admitted from a viilro placed under the Beat, and either ttot 
or cold air could be turned on at the will of each individual occupant. 



} lQsaidtar7 Superstitions in House-building. 

H. Heathcdte Statiiam, F.K.I.B.A, 



The reniuvks in this paper refer more eMp<!uiully to houses built in 
large waA en>wded fitiea. Houses built in open situations in the country 
are pemiealwl by an atmospherp comparatively pure and clean. Houses 
ill large tawus are pemieiited by an atmosphere laden with imjnirities, 
which are continually being (lei«wited on every surface that will retain 
or iibsorb them. They n.re also subject, unless carefully watched, to the 
incursion of various types of vermin, from the popular cockroach down 
to even more noxious and happily rarer examples. It is therefore 
desirable that they should be constriu^ted of matiyriais least likely to 
absorb and retain impurities, anil tliat the methoil of construction should 
be such as to leavi; no unlighted and inaccessible spaces. 

The habitual construction of ordinary boust« in England is uot in 
accordance with these rei]uiremcnts. For many generations Uie 
orthodox manner of making a house floor has been to lay wtoden joists 
from wall to wall with boards nailed down above, and a latli and plaster 
ceiling beneath, the space between being an unseen cavern for the 
accumulation of whatever dirt and decaying matter can find its way in. 
What the results may Ije I once saw in the worst form in a ca.se where 
the Itoarrts of an East End schoolroom were taken up to ascertain the 
condition of the joists. The space between those joists was filled nearly 
to thu top with a festering mass of dirt and dust, over which the 
children had beeii ilaily collected. Such a floor would not 1hi allowed 
in a modern London boanl school, but it is the accepted floor for a 
dwelling house j and though the conditiona of a well-kept dwelling 
house ilo not encourage such an accumulation as thin, I believe the 
timants of the best kept London house which has been inhabited for any 
length of time would be disagreeably surprised at the amount of dirt 
they Would find under their flooring boards if they looked for it. The 
old-fashioned system of ceiling op to the nniler side of the flooring 
hoards and lotving the joists visible is far more sanitary ; the drawback 
is that it is unsightly, and tliat it does not shut out soimd sufficiently, 
iJouble flooring hoards with felt between would get over the latter 
objection to some extent ; but what I wish to recommend is the geuewil 
adoption of solid llours of iron and concrete with it wood block or j^iu 
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jwrquel tloor on tUc ui, for tbi: nvcrHge towu ilwelliiig li«ii«<. They iire 
almost necessarily adopt«<t for hoiiwfa in fliitB, why not for t\evy 
tlwelling house ? 

In the same vmy it Iiah for many geuenitlontt been tlie reoogiiiucd 
faith that a house poof l-hh only bf miMle by jncans of rafters kid on the 
slope with a tie at the foot, awl with ceiling joists eithw at the spriugiug 
of the roof or pert way up the slope. The lulvantn^e of this is thai tbi^ 
upper riMjHis which go partly into thu roof are rendered incunvenient 
and unsightly by a low sloping ceiling to iialf Ihe ruoni, and that above 
the ceiling joista is u dark cavern between them anil the roof, into which 
no one ever seeti, and where dirt may aecuRiulak: and vermin may breed 
uiidistnrbed. it is really an almost alarming thought to reflect wliat is 
the probable cubic content of theue dark caverns in the ivxifa of houcies 
over all London. If it be thought necessary to go on building eloping 
roofs, either the whole slope of the ooof should l>e thrown into the top 
rooms, as the visible ceiling, or the ceiling of the highest living rooms 
ahoidd Iw ut the level of the roof springing, and the space between tliat 
and the- rafters should Ih) treatwl w storage space inisily aci'essible and 
sufficiently lighte<I to be readily esainine<l from time to time. But in 
fact it is entirely unneceHsory, in these days of iron, and eonurete, and 
tile, that wc should buihl sloping roofs at all j the doing so is a mer« 
anperatition, except whei-e reasons of architectural efFeut are concurueil ; 
and certainly architectnml effeet dues nut u>ncern its(df much in tlie 
ordinary house roof. With Hat roofs with a cement finish and Nufflcieut 
fall to run the ruin to the gutters, we should get rid at oneo of all these 
dark caverns, the exterior and interior of the roof would coincide in 
shape, and convenienoe and healthfulness would be alike considled. 

The whole tribe of things called "skirtings" and "casings" are 
superstitions of the same kind, for providing dark inaccessible places 
where no cleansing hand eon ever come, Baths and watereloset basins 
are Biirn)unded with those foolish fences of joinery ; whited sepidchres, 
which indeed appear neat outwanlh, but within thej ai'e full of — no one 
knows what, for no one ever looks. Let both watcrcloset and iiath stand 
open to iuKpeetion all ronnd, insteail of Iteing caseil in. In the matter 
of the bath, the money fipent on panelle<l casing and " polishwl baywooil 
or mahogany top " would go far to render the bath itself u neat and 
presentable piece of fnrnitare. 

This Hvutem of ornamental cosing is carried out again in the wooden 
skirtings which are iised at the base of the walls of each room. 
SkirtiogM may lie considered necessary for three rea.-wnH — for appearance, 
for a stop to the pliislering, and to pii'ient chairs and other articles of 
furnitnre knocking against imd injuring the paper and plaster. But 
they should U- m a solid thickness of wood of uo greater projection 
from the plaster aurfact than is nooessary for their practical object. 
Unfortunately, it is con«idered niceasary that the larger and more 
dignilied a i-oom is the krger moulding and the greater projection the 
skirting should have. As we are not going to the expense of putting 
down moulded timber three inches thick round the room, a mouliling of 
the desired projection is Used on the top and a piece of inch-miil-a- 
(Iiiiiiter wood fixed between that and the floor, with a nice hollow space 
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l>elHnd. The tvsiilt is i}h>-n rcnilered aitilililH l\y tht- si'tittni-iiif; ami 
scrftmhlinn; of the niit-e, wbo jim enjoying their {pinihols in tlin privtite 
corriiloi's whieli we havp obligingly providpil for thpin. 

Cnsings for pipes are, no doubt, necejwarv, iinii are gdneriillv 
speciiied to be Borewed on, so as lo Iw removflble when re(|nired. They 
never arc removed, or the ppnce behind seen, except when soinelhiiig is 
wrong with a pipe. They shoidil be hinged, anil maile with buttoii 
fKStencrj*, so that they tim be opened ei"ery day without any trouble. 
Among othpr drawbacks, they form u private lift or elei'ator for the 
coekroiieh, who ia fond of wiimith, and is enticeil to a«?end ulong 
the line of the hot-water pipes. The cockroach is Iwd enough in the 
kitchen, but n, good deal worse iu the I>e<lroom it is liardlv worth while 
to affonl him the hisiiry of n private passage, heated with hot water, to 
the Tipper floora. 

The ^lassion for sa^h-windowg. in this country lea<ls to the employ- 
ment of another Bystem of wooden cruilling budt u]i rounil the windows, 
with hollow inHCcessihle Ihisps for the lines and weights, besides 
(generally w|)eaking) another set of hollow spaces Itebind the Iwdk of the 
shutter wisings. It is perfectly iwsadile to make sish-wmdows without 
piiUej-s and weights in more ways than one, Hnless wheu they iii'e very 
large and heavy. But the casement window has the oilvantage that it 
can be hung in M)lid frames without any of this banillxix work round it, 
and making it weather-tight is merel> a matter of cure and scientific 
consl.niction. It is worth eonsiderntion whether we should not do better 
to return to it as the more wholesome and sensible structure of the two. 

Another curious siiperslition is that windows must have curtaiaa, 
The recognised principle seems to be to make windows mitch larger than 
is necessary to light the room, and then to stop ont a great deal of the 
light by hanging curtaiiH over theui. This seems hanlly either sensible 
or sanitary. Curtains are terrible collectors of dust and lUrt. Everyone 
knows that a curtain that has been up three weeks iu London is hardly 
fit to touch; and is there any reason, in the nature of things, why 
windows must have these draperies ? Suppose we tried smaller windows, 
and a more det-orati^-e treatment of the frames and glazing, and leit 
them unencumlwred by curtains. We should get as, much light in a 
more healthy and sensible, perhaps even iu a more decorative manner. 
Think of the treatment of windows in oriental houses iu Cairo and 
elsewhere. Thai could not be copied for this duller climate, nor arc 
copies desirable; but it may afford a hint for a modifiaition of 
decorative treatment of somewhat similar ty|)e. 

Wall paper is a simple and inexpensive means of producing deco- 
rative effect in a room, but paiM-rs should be close in texture and smooth 
in surface. Papers with embossed surfaces, and, above all, what are 
ealle<l " flock " papers, are dnst holders, and such wall surfaces cannot be 
kept properly clejin. Coloured plaster, finishetl with a hard surface, is 
more sanitary than any paper, considering that the paper has a layer of 
paste behind it which become* rotten in time. If, however, papers are 
renewed often enough, and the plaster strippeil and well scoured at 
each renewal, the insanitjiry element in them is not of sufficient 
importance to counterha lance the deconiti^e gam. 
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Large tinJ defp )tliister monlilmgs ami ilfcorationc are now, fnrlH- 
watel* ^ouig out ot Eiksbiiiii on iculliptic gronnils; they are injurious to 
llii' il mh coiiilitioii nf n boiiiiC', aSonliiig so many pocketM fur the 
lo<lgiiLi jjl (if ilirt Ah lun^ Ob tliey lire ke|)t flnt uiiil in low relief there 
is nil liiirni in tb( m The wiKidi ii uiouldings with u liollow on the top, 
which are how imith live li to tjike yii^tiirti-liooks, are objrvli unable, as 
the hollow IS iilHa^H full of iIihI Ibi^ olit biass picUire-rcxlN are itiiich 
to be ]irf Icrii (I in lb[> ii spid 

Fiirnitnri, wliiih IS a kind of minor iirebileelnn-, hiw its supersti- 
tionw of (ini'-lriHli n, the worst 1 1 whieh is the j-j'stcni of Hnishinj; large 
wardrobf-i, lioiik cn-rf--, &,^ with a tornitf standing np all round the lop, 
leuving II wide pit for dust, which is nevor seen, nml (uttinot 1h' Nwept. 
Thin tomici i» a inert f iJiioii, nttirly uselw« and absurd. The lop 
should Ih niwle leiel or (still better) sloping, mid with no raised le<lge 
abo^'c It, so that it can l>i^ bwept It is best of all to muke large erections 
of this kind ti« li s lures cum hI up to the ceding, and fanishedwitha 
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>ii I Hill mention conieins that iin|H>i'tA)it 

It nii^ht )e sup[K>nfel timt the reser\ 01 r where 

drinking, washing, and cooking, would lie an 

interest to the hoiis* bolder , thai hi would de'Jire aJwajs 

that it is pure tinil < li an But it is a Miper^litioif thnt 



the i-JEt^rn must not Ik; seen ; it is ke|)t in the dark 111 I gi r 
place whieh is very difficult to get mI Whin 1I is sii| p < I ih ii it must 
want cleaning, it is a hiiHiiiess of ingiigin^ a niaii sj < 1 ili\ hIh , |m ili ips, 
has to bring a ladder to get to it I knew a Last mIkii llit is iki lu the 
house begun to have an evil taste, and il Has found tliat a deiul bird bad 
been in the cistern for manyilajs in an advanceel state of putreftution. 
The cistern sboiild Iw in a well lighted place, where it can be easily seen 
every tbiy. The best way would be to make it as ini atpiiiriiiui tank is 
made, with a front of plate gla-ss, so that you eau see the light through 
the water. 

To keep a town house thoroughly clean is a continual fight, not 
only against accumulation of dirt, but against vermin. I remember one 
case where a nobleman who hael become tenant of a house in one of the 
best terraces in London, at a very large rental, brought an action for 
compenstition against the landlonl beeianse the house was found to he 
full of unmentionable insects from top to bottom. This was an ejccep- 
tional cfl.se, and argiieel great neglect on the part of someone ; but it is 
a fact that the chances are far greater for this >iort of pest in hoiLses 
built with hollow floors and a great deal of weKniwork than they would 
be with solid floors anil skirtings without recesses behind them. 
Oenemlly spenking, the clean and hetilthful condition of town houses is 
greatly assisted hy the use of non-porous materials as fur as possible, 
and the avoidance of all dark and inaeKessible comers. The present 
system of building town houses is exceedingly faulty in these reJ<])ects, is 
capable nf ra<liciil improvement, and should be improved accordingly 
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Mt. H, H. Colliiis said, with regard ta solid floors, there weru 
otlici' inn.l.erialH befiidGS iroa und concroto that niglit bo nsed. AmODg 
lho;:c that might be muiitioiiod woro torra-cotta and coke-bree/.e. One 
point alluded to lyas woiihy of apocaal consideration. In Captain 8haw*e 
buuk it had been Bhow:i thut wood was not thq inflammahlo material it 
naE generally aapposed lo be. It had been foaiid that beams IS inches 
Hrjuare, after the fiercest fire, stood the ordeai bo well, that, if peeled, they 
could be used again. A flow had been patented which was compoaetl of 
solti\ wood blocks. Snch floors tfei'o not very expcnBivo, and oould be 
produced for 6fl. por yard. With regard lo roofs, there were climatic 
reasons for preferring sloping to flat roofs. In winter flat roofs would 
retain a great weight of anow. The casement windows reoommen Jed by 
Mr. Statham would be very inconvenient, particuhirly in smnll rooms 
with mooh furniture iu them. Ho agreed with the paper with regard to 
skirtingSj and he objected to pioture rods ; there was a system of pioture- 
mouldinga, which ho preferred. 

Colonel frendei^ast snid he Fthonld have iiked to hear further 
iliscussion with regard to solid floors ; but mat, as that section waa, to deal 
with sanitary mattoi-a, they woubi, perhaps, do belter to try to find out 
how far block floorings would tell against the efficient ventilation of 
ruoiiiB. It' thci'o ivaa a ventilating flue, thnt fine mnst produce a current 
uf air, and the instant one did that iu went the bundle of rags to etap the 
jiiiilation. On the question of roof's Mr. Statham had done good st 



In Italy, and in the buildings of 
But in this oountry we were fold wo had 
roofs were impracticable. If Mr. Statti 
would do a very great service to the 



flat roofs wore unlTcrsal. 
climate, and, therefoi-u, fiat 
could solve that prctblem, he 
ty. In concluding, Colonel 
i'l'L-ndergast said ho could sec no reason why they should not have solid 
fioora made of paper. 

Kt. Balph UTeviU, F.B.Z.B.A., said they had in Hr. Statbam's 
pnper a eondemnation of Iwardod floors, and if the author could get all 
nrchiteots to follow hia tsiimplo ho would do Ihem a good service. It 
wos, however, a question of cost. Six shillings a yard did not seem 
much for a solid floor, but in the great majority of buildings the expense 
would be the great obstaclo to their adoption. In the ordinary boarded 
floor the sole object of cleaning up seemed only io be to wash dirt into 
the cracks of the fioor witb dirty soap and water. Solid block floors 
would be difRoult to level if laid on breoze, and such floors would, ho 
conceived, require a layer of asphalte to prevent rot. He recommended 
ihc French system of bees-waxed floors. It was a great pity wo had none 
in England. Ladies objected to dance on solid floors, and there was the 
Bonnd difficulty. The experiments made many years ago in this line of 
invesligation by Mr. Thaddeus Hyatt were worthy of attention. The 
speaker difi'erod from Mr. Statham as to fiat roofs, which wosld be a 
constant souroe i>f trouble j and such an enormous amount of guttering 
was required with such roofs that they would ho continually in want of 

Mr. J. F. Seddon, F.S.I.B.A., agreed on most points with the 
paper. Solid fioors need be no disadvantage to ventilation. Kpee to 
convey air should be laid, passing from the fioor through to the fireplace, 
just as water pipes were laid. He was in accord with Mr. Statham 
in his jeremiad against hollows. Hollow walls were intolerable for 
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harbouring vermin. A yery perfect and cheap wall could be made with 
two 4| inch brick walls, with an inch air space. The inside joints might 
be left a little open, and the cavity filled in with Portland cement 
grouting, and the courses might be bonded by a few tie-courses being 
placed under or over the window. The walls thus became very solid. 

Col. Seddon, &.E., referring to the passage in favour of solid 
floors, described arrangements adopted by him for forming of concrete 
the floor of a gun battery at Portsmouth. After a time it developed 
cracks. These he filled up with old railway iron, which, when laid in 
the cracks, stopped all further vibration. He had built barracks on 
the same kind of site, which was very iriregular, having here and there 
pockets of soft ground, and in other places spots of hard ground. Again, 
he laid in the crevices pieces of railway iron, but to form the floor he 
employed large man-of-wars cables cut into the required lengths, crossing 
and re-crossing one another in all directions, and embedded in the 
concrete. There had been attempts to produce the same results without 
the use of cables, but they had always failed. 

Conncillor Eannam (Leeds) agreed with the suggestions for solid 
floors; wood blocks might be laid down for C«. per yard of flooring, 
but this sum would be for the wood merely. The expense would always 
be a great difficulty in the way of the general adoption of solid floor.-t. 
Concrete roofs also were very costly, and flat-roofed buildings always had 
an unfinished look. In the absence of high-pitched roofs, it would be 
necessary to carry their chimney stacks to a much greater height. They 
would often require to be 14 feet or 15 feet high above the square of the 
building, and in most cases such a height would, with only our present 
resources, be practically impossible. 

Sir Arthur Blomfield said he once had experience of the advantage 
of using iron bars in the same way as had been described by Colonel 
Seddon. When he (the Chairman) was a much younger man, he had the 
task of erecting a church on a very trwicherous foundation between a 
railway and a river. It had given him a groat deal of anxiety. Ho had 
tried various devices with but little success, until he struck upon the plan 
of laying down iron bars near the bottom of the concrete. Since then he 
had observed no symptoms of further settlement. 

Dr. Wilberforoe Smith said the advantages in crowded districts 
of utilizing the roof seem indisputable if there be no associated drawback 
of an important kind. Those advantages are mainly — 1. Economy of 
space. — The utilization of immense areas which at present are as unem- 
ployed as if they formed part of a remote prairio, and this in districts, 
e.g.t in London, where every square yard of land is of fabulous vaIuo. The 
gain represents an additional stage added to each building without 
increased height. 2. Economy in regard to sky space. — So far from 
involving any encroachment on tho sky-view, the plan advocated effects 
in most cases a gain of sky-space if it take the place of a span-roof, and 
it is obvious that the human beings forming the only additional mass 
above the roof are insufficient by their bulk to create any appreciable 
set-off. 3. Purity of atmosphere. — Few persons appear to have any con- 
ception of the gain of freshness in the atmosphere at the level of the 
roof as compared with the street below. Such was his experience when 
he first read a paper on the subject at the British Medical Association in 
1876, and experiments made from time to time ever since have only 
cunfirmed this experience. On the extensive roof of the Sigher G^ra4e 
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School in Leeds, the cbildreti etijuy aii atmospliere fairly comparable with 
that of tiie moor outaide the town. There is a. ajiiguUr miscouception as 
10 the prevalence of soot about the roof. Even for the dwellinga of the 
wenlthy there would, in Bomo enaeR, bo great odviLutage in the utilisation 
of tlie roof. In hie exptrieiice, the rcaidont^ of South Kenain^tou, for 
example, Tiotwith8tandui<]| BaniLorj advantages, luoi^tly fuet every eamtner 
tho relQiing elTect which belonga to the lower level of their districb; in 
such fiitimtiona the fresher atmosphere of upjjer fionra is well known, anil 
must be experienced at it'^ best upon the very roof. 4>. Minor ad^aiitagea 
over recreation places on tho level of the straet arc such expansion of 
view as s, town can aford, and the increased (^aiet. Por tlie lircd braiu 
of a wfirlter in town, it ia difficult to find any wholoBome refreshniBiit 
HO prompt oa n retreat to the comparative iinieL and freshness of the roof. 
5. Details of constmction appear to involve no practical difficulty— saeli 
ia tLc result of soiuewhab extensive iniiairy— hnt here he e9|)eciallj' 
desired the opinion of architects attending the Congress. The vai'ioua 
uses tn which the roof-space has heeu already applied include those of 
plnygrounda for Bchool children, and drying-grounda foi' clotbua. The 
space is ei[ually availahle for cultivating planiB, and hb a [Veah air resting 
place fui" adults. 

Hr. Stathata, in answer to the various apnakers, s.'kid with I'egard 
to concrete floors, ho had only mentioned that one method uf forming 
solid floors, because it was the leoxt costly, and that considersliou must 
be kept in view. He did not poailively recommend flat roofs ; he only 
suggested them. 
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It is a matter of every-day occurrence to find a 6-incti pipe used for 
the drainage of a stuglc house, and this size ia usually made compulsory 
by sanitary antlioritiec, whether metropolitan, urban, or rural. 

As a house ib'nin ia frequently dry for several hours at a time, it 
ia obvious that ■where pipes of this diameter are used there must be a 
considerable extent of surface on which sediment \» deposited, and as a 
natural conaequeuce, during the periods of minimum flow this deposit 
will decompose and foul gases will l>e generate*!. If the house-ilrain is 
properly disconnected from the main aewer, and efliciently ventilated, a 
large proportion of these gases will undoubtedly be carried off and 
litierated in the atmosphere, but the tendency of the remainder will be 
to move in the direction of the house by reason oE the absorptive 
influence of the warmer aii' within. 
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The author contends that this generation of gases in the house- 
drain, apart from its being adverse to the principles of sanitation, is 
preventible, the remedy lying in the use of smaller pipes. 

Taking as an example the case of an ordinary sized town house, 
with an average of 10 inliabitants, and allowing 30 gallons of waste 
water or liquid matter to be discharged per head per day, the total 
volume would be 300 gallons per day, and of this amount at least one- 
half must be reckoned as being discharged in six hours, thus giving 
25 gallons per hour as the maximum flow to be provide<l for. To this 
amount must he addo<l the rain-fall from the roof and areas which, as a 
rule in the case of town houses, is taken into the sewer. The super- 
ficial area to be dealt with under this heading varies from 1,000 to 
10,000 square feet ; taking G,000 square feet, which is considerably in 
excess of the average*, and allowing for 1:^ inches of rain -fall per hour 
(thus providing for the heaviest thunderstorms), the total volume of 
i*ain-fall to be dealt with would be 3,900 gallons per hour. The maxi- 
mum hourly discharge of sewage and rain-fall combined would therefore 
be 3,925 gallons, or 65*4 gallons per minute, and a 4-inch pipe will 
discharge this amount when running full at the very flat gradient of 
1 in 207*36, the velocity produce<l being 2*02 feet per second, which is 
barely sufficient to make a drain self cleansing. 

As the conditions on which these figures are l>ased are only likely 
to occur once or twice a year, if at all (/.<?., during an exceptionally 
severe thunderstorm), it is evident that without special arrangements for 
flushing, even a 4-inch drain can scarcely be made absolutely self 
cleansing, more particularly as the usual gradient is from 1 in 40 to 
1 in 60 with a consequent increase of discharging capacity. 

The author therefore considers that under ordinary circumstances 
a 4-inch drain is ample for an average sized house, and that a 6-inch 
drain is too large to be kept free from deposit, more particularly as the 
majority of the pipes discharging into it are three inches or less in 
diameter. Baths, lavatories, and sinks never have waste pipes exceed- 
ing two inches internal diameter, and it is the exception to find more 
than one appliance being discharged at a time. The question therefore 
naturally arises " How can a 2-inch pipe possibly flush and cleanse a 
" pipe nine times its own sectional area ? " 

The soil pipe is the only pipe of larger size which ever discharges 
at full bore, and the amount discharged at one time (two or three 
gallons at the most) is insufficient to make a 4-inch horizontal drain run 
even half full for more than a few feet. 

Automatic flushing is of the greatest assistance in keeping a drain 
free from deposit, and should be adopted in all cases where possible, and 
more particularly in cases where, from the depth of the main sewer, the 
inclination of the house-drain exceeds 1 in 60. 

A tank containing not less than 30 gallons is suflicient to cleanse 
a 4-inch drain by means of a 2-inch syphon and flushing pipe, and it 
should be placed at the extreme end or head of the drain at least six 
feet above the latter points 
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The author maintains that by using a 4-inch drain laid at a uniform 
inclination not exceeding 1 in 60, aided by automatic flushing, all refuse 
and other matters discharged into it will be removed in the shortest time 
and with the minimum of deposit, and to those who say that a 4-incli 
drain would be choked by such oxtraneoiis objects as a duster, a 
me<licine bottle, or a hair-brush, the saying, " a place for everything and 
" everything in its place " may be aptly quoted, as a house-drain cannot 
obviously be the proper place for a hair-brush, and the removal of such 
articles can be effectually provided for by making every length of drain 
accessible from inspection chambers. 

Another argument in favour of the 4-inch pipe is the increased 
circulation of air in the drain, as by <liminishing the sectional area of the 
passage, the velocity of the air current is considerably accelerated ; the 
volume of air which has to be set in motion in order to produce circula-, 
tion in a 6-iuch pipe being more than double (2*24 times) the volume in 
a 4-inch pipe. 

Gases generated in a 4-incli drain would certainly be carried away 
more quickly than in a 6-inch <lrain, apart from the fact previously 
stated that the possibility of the creation of such gases in a 4-inch drain 
is reduced to a minimum, while in a 6-inch drain their existence is an 
absolute certainty. 

To summarise briefly, the objection to a 6-inch drain is the fact 
that deposits must be formed from which noxious gases are generated, 
with the probability of contaminating the air in the house, while the 
advantages of a 4-inch drain are : — 

(1.) Deposit is reduced to a minimum ; 

(2.) Its size is ample for the discharge of the greatest amount of 
waste and rain water that can possibly pass into it ; 

(3.) When combined with automatic flushing at regular intervals, 
absolute cleansing is obtained ; and 

(4.) The increased stt^ngth of the air currents and the conse- 
quential more effectual and rapid puriflcation of the drain. 

The author would, therefore, in conclusion, urge on all sanitary 
authorities the advisability of reducing the sizes of house-drains as laid 
down in the existing byelaws and regulations, for while they all 
endeavour to exclude sewer gas from house-drains by means of discon- 
nexion and ventilation, the question of its generation in the drains 
themselves has apparently been hitherto overlooked. 
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Depuis longtemps on a remarque que dans les grandes villes la 
mortalite varie de 16 a 50 pour cent suivant les quartiers, c'est pourquoi 
on y a fait de grands efforts pour detruire cette in^galitc. D^s 1842, the 
Society for Improving the Dwellings of the Labouring Classes f ut fondee 
a Londres pour taeher de reduire la mortalite excessive que Ton observait 
dans les logements d'ouvriers. Grace a ses travaux et a ceux de 
Tassociation metropolitaine, il fut bientot demontre qu'en ameliorant 
les petits logements on pouvait diminuer considerablement le taux de la 
mortalite dans les maisons modeles, et comme les resultats obtenus firent 
voir que les logements pouvaient etre loues de fa9on a remunerer con- 
venablement le capital engage, la speculation s'occupa de la construc- 
tion d'habitations ouvrieres et elle parvint a loger les habitants de 
Londres, de telle sorte qu'aujourd'hui la mortalite ne depasse pas le 
chiffre de 19 pour cent. 

A Paris le taux moyen de la moftidite est de 24 pour cent., mais 
dans les quartiers excentriques il atteint 36 pour cent. Par suite, si Ton 
pouvait detruire les causes de mortalite qui existent dans ces quartiers de 
fa9on k y rendre le nonibre des deces ogal a celui qu'on observ^e dans 
les villes anglaises, on rendrait un immense service a la population 
parisienne. 

!N"ous avons fait une enquete sur Tetat hygienique de plusieurs de 
ces quartiers et nous n'avons pas eu de peine a nous convaincre que 
rinfluence du logement etait pour beaucoup dans la mortalite elevee qui 
existait dans les quartiers ouvriers, c'est pourquoi, des 1875, nous avons 
commence, M. Emile MuUer et nioi, une campagne pour ameliorer les 
habitations de nos travailleurs. Le succ^s obtenu en Alsace, par mon 
venere maitre, qui construisit les Cites-Ouvrieres de Mulhouse, nous 
engagea a perseverer dans cette voie malgre les nombreux mecomptes 
que nous eprouvames. De nombreuses personnes se joignirent a nous 
pour entreprendre la reforme des petits logements, parmi elles nous 
citerons M. fimile Trelat, (jui signala au Congr^s d'Hygiene de Vienne le 
grand inconvenient qui resulte pour les Parisiens de T utilisation trop 
complete du terrain a batir, et il demontra que meme dans les maisons 
les plus luxueuses la sante etait compromise par le manque de lumiere. 

I p. 1921. F 



Lp remade jHvconise [Mi' M. Treliit est rexpropriatiu 
trop haut«M et la d^uiolitiun des Stages trop ^Ibv6s iltt fa^ou k pouTUir 
aomuettre tons Ibh looftux tl'uuii iimisoii u I'actiou des rayous Bolaii-es. 
J'ai clierche a resoudre le probl&me du desencombreunMit des qiiartiero 
du centre ea essayunt d'attirer lea Diivriers dans ]es HrroDdisseiuenta 
excentriqiies de Paris ut duns le^ iM)jnmunes voisinea, eo mettant a leur 
dinpoeitioii des uuiisoBs siisceptibles d'etre acquises par ooDuit^s. 

Mon example a 4t4 suivi, aujoiird'hui il ne rest« pluH de cha 
dans I'eneeint*' de Paris, et on n'y voit plusfouctioiiiier la chiirrue coi 
du temps oi^ j'ai commence mes travaux, Midheiireueement 1' 
He rc^nd pas compte du dommage qu'il cause a sa santo et par i 
avoir, en ne consatTaiit p»M ii son loyer une somme siiffisante poui' Stre 
logL' convenablement, c'est poiirquoi la Hpecnlation ne lui foiimit pas 
logenient a auasi bon eompte que les autres choses uecessaires a la ^ 
Pendant iongtemps les hygi^nistei et les philanthropes furent ublig^ 
de lutter pour decider nos compatriotes it iniilflr les Anglais, mais au 
jourd'hui nous pouvone dire que le succes a couroune leurs efforta. £l 
effet, rfitat des habitations ourafires pariaienues l*ud de plus en plus ii 
s'lim^liorer, grace aus nombreux eEEorts qui sont faits k uet effet. Noita 
sommes loin de pr^tendre que tons les travailleiirs parisiens sont log^. 
confoj'mement aux lois de la morale et aux regies de I'hygi^ne, car pour 
atteindre ce but il fiiudrait reniedier k diversew causes qui 
paraitront que par suite des eSorts combines de I'Stat, des municipality 
et des purticuliers. Nous avous louguemeut parl^, dans I'ouvrage intitiilS 
leu Habitations Oavrieres ua tous payw, de ce qui pourrait tltre fait dans 
ce sens par les pouvoirs constitues et par I'initiative privee, c'est pourtpKa 
nous ne dirons ici que quelques mots aur ce qui devrait fitre tent^ pour 
propager les petits logements convenables. Tout d'abord nous croyoua 
que I'Etat rendrait de grands services a la cause que nous defendons, 
modiflait lea lois relatives a la tranamissiou de la propri^t^ et tl la gestioa 
des petits logementa. Ainsi, un des plus grands oltstacles qui s'opposejit 
k la vente par annuit^s de petites maisons, provieut du prix 41eve des 
droits de mutation qu'il faut payer lurs de la signature du contrat de 
vente ; d'apres nous, I'Stat faciliterait beaucoup I'acquisition de maisons 
par petits versements, s'il exige^it le montant des droits de mutation 
moment de la signature de la quittance notariee lib^mnt dSfinitivement 
I'acqu^reuv a I'dgard de son veiideur. 

En ce qui conceme la gestion des petits logements les modifi- 
cations legislatives seraient assez nombrenses. Nous verriona, sans 
dfiplaisii', promulguer en France une loi analogue a celle qui I'a ^te en 
Belgique, et qui aurait pour objet de supprimer le privilege du pro- 
pri^taire but les meubles du petit locataire, maiw ipii, pur contre, lui 
permettrait de I'expulser lorsqu'il ne tiendrait pas ses engagements et 
ce a I'aide d'une procedure qui ne reviendrait qu'A une quinaaine de 
francs. Ed t«nant compte de cette proposition, le legislateur couperalt 
court aux abus sigoal^s dans divers quartiers de Paris, qui consistent 
k forcer les proprietaires k depenser 70 francs pour expulser des 
individiis qui demandent de I'argent pour quitter des logements dont 
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L'adininistration devrait egalement repartir les impots de fa^on a 
ce que les petits proprietaires ne soient pas forces de payer des eon- 
tributious qui representeiit jusqu'a 12 pour cent du revenu brut de 
leurs proprietes. 

Ainsi que je Tai plusieurs fois demontre, ee sont les charges 
excess! ves qui grevent les petits loyers (jui em'pechent les capitalistes de 
faire des placements iniiuobiliers, c'est pourquoi j'ai clierche a les faire 
diminuer le plus possible. D'apr^s moi, les municipalites pourraient 
obtenir de beaux resultats en reduisant les charges qui incombent a la 
petite propri^te ; ainsi a Paris une rue classee revient au minimum a 
400 francs le metre lineaire, tandis qu'il serait facile d'etablir des rues 
coutant dix fois moins pour desservir des cottages. En ce qui concerne 
la fourniture de I'eau potable, Tevacuation des eaux menag^res, Ten- 
lovement des vidanges, les frais qui y sont relatifs sont peu impor- 
tants quand il s'agit de maisons a etages, mais il n'en est plus de m^me 
quand ils concernent des maisons pour une famille. Dans ce cas les 
charges d'une maison lou^ k 300 francs peuvent s'elever a plus de 
40 pour cent du loyer, sans tenir compte des reparations. Ainsi le 
prix d'une concession d'eau de 125 litres par jour est a Paris de 
128 francs par an, celui du droit d'ecoulement des vidanges a Tegout 
de 30 francs, le nettoyage de Tegout particulier co^te de 10 a 11 francs. 
La valeur de ces taxes etant etablie par maison, proportionnellement k 
leur nombre, on comprend qu'elle soit excessive pour I'habitant d'une 
petite maison. Dans les environs de Paris, les charges dont nous 
parlous sont encore plus elevees. A Vanves, par exemple, la Compagnie 
des eaux ne delivre pas de concession d'eau a moins de 70 francs par 
an, c'est pourquoi j'ai 6tabli des citernes pour desservir plusieurs 
maisons. Le prix des citernes etant de 300 francs, la fourniture de 
I'eau revient par maison a 15 ou 20 francs. 

A Saint-Denis, oii Ton arrive a etablir des maisons pour 2,000 francs, 
la Compagnie des eaux demande pour delivrer une concession 65 francs 
par an. 

La Ville de Paris a edicte des reglements sev^res concernant les 
logements. Nous croyons ou'elle les ferait mieux observer si elle 
s'adressait aux locataires au lieu de s'en prendre aux proprietaires. 
Ainsi quand un locataire est atteint d'une maladie infectieuse, on force 
le proprietaire a desinfecter le logement contamine, par suite il perd 
non seulement son loyer, mais il est encore oblige de depenser une 
somme double pour remettre les lieux en etat d'etre reloues. Si les 
locataires ^taient rendus responsables des frais qu'ils occasionnent aux 
proprietaires, ils iraient se faire traiter dans des h6pitaux speciaux d^s 
qu'ils se ressentiraient des premieres atteintes d'un mal contagieux. 

La Ville de Paris accorde des secours aux malheureux qui ne 
peuvent payer leurs loyers. Ces secours ne sont distribues qu'aux 
locataires expulses judiciairement. II resulte de ce fait que ces derniers 
ne quittent plus un logement a I'amiable et qu'ils forcent le proprietaire 
k depenser en frais de justice le double de ce qu'accorde la municipalite. 
En resume la Ville de Paris devrait favoriser la construction de 
maisons pour une famille et non celle de batiments a etages dont un 
des plus graves inconv^nients est d'abreger la dur^e de la vie humaine. 
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Maigri; lus swuimen iiuiuenses d^peusees pour I'liilM-llii' I'ann, lu 
mortulit4 iluns uetio ville ns iliminiui ptis sensiblemeni, elle est eiicom lie 
24 |»ur cpnt, tanilis que dans plusieiirs rilles dn Nonl rfle u ^t^ ulitiiss^ 
a It) pour cent. 

Action de VAtststance Pvblique. — L'wtiiiiniHtnitioii de rassistanc* 
piibliqne se liorne k Paris, k paypr lei lojers de quelqiies fniuillefi mal- 
henreuses. Nous ne croyonB pas quVlle aurait int^-ret a eonstniire lies 
maisoHs, soit pour lea Tenilre, soit poor leh louer, t-omnip le font plusieurs 
ndminiHtrationH eharilables en Belgique, mais nous estiiuons qu'elle 
rendrait serriee eu prenant des obligations li^poth^caires rapporUnt 
4 pour cent, (5uiises par des soci^tes philantbropiques qui eonstruiaent 
dea hubitations oumeres, telles que la Societe de Pmisy-Auteiul par 
exemple. 

Action des Caitset d'Epargne. — La Caisac d'Epargne de PariH n'a 
pas jusqn'i present vonlu suivre I'exemple doune iiar les Caisses 
d'Epargne de Ljon et ile MarHeille, qui ont tonsacre une iiartie de leurs 
reserves k provoqner la eonntruetion de petita logements convenables. 

Societe's Savaaies. — Les Soci^teM savantes pariHienneji iie se sont 
pas encore occupees de chei'cher a resoudre les dtrers probl^mes retatifs 
an ehauffage, k la ventilation, a Tc'vacuation des vidanges des habitations 
ouvriSres. La Soci^t^ ile inMecine publiquc a beaucoup travaill^ pour 
aasainir les logenientti, inais etle n'a pas tenu asseE coniptc ilans aes 
vceux adressea anx pouvoirs publics des (jbarges qui residtaient de sea 
prescriptions, e'est ^Mturquoi elle a rem'ontra uue certaine bostilit^ de 
la part d'un grand nouibi'e de propi'ietaires de petit? logements. 

I det Compagnies de CItemin de Fef. — Les Compagnies de 
fer ont contribue de deux fa^ons a I'eneonibrenient des 
s parisiennes, savoir : — 
1° en pi-olongeant leurs voics dans rinterieur de la ville, ce qui 

amena la demolition d'un grand nQuibre de logeiuents ; 
2° en provoquant ilans Paris I'HiTiTee de beaueoup de petit* 
employes. 
Les Compagnies ont tath^ de rem^diei- A eet ^tat de cliosea : — 
1° en cr^nt des trainn sp^ciaux qui transportent a bon couipte 

les ouvriers qui habitent en dehors lie Paris ; 
2° en provoquant la construction de petits logements. 
tJn des precedes les plus efficaees consiste k prfiter, comme I'ont fait 
les Compagnies d'Orleans et de Paris, Lyon, de i'nrgent au laiix de 
3 pour cent I'an, k des soei^tes philanthropiques qui s'engagent k loger 
un certain uombre de leurs ouvriers. 

Action dea Ftidugtrieh. — ^Lea Lidustriels parisiens font pen de 
sacriflees pour loger convenablenient leurs ouvriers, car la main- 
d'ceiiiTC n'est pas rare a Paris, et 1' organisation du travail est telle que 
la majeure partie des objela manufactures sont faits avec des mat^hines, 
ce qui permet d'employer des hommes n'ayant pas fait d'apprentissago 
sp^ial . 

Action de la Speculation. — La specnlation s'est occupec dans ces 
derniers temps ile faire des jietits logements convenables ; mnllieureii.se- 
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mcnt par suite du prix eleve do reviont des habitations, Ies logements 
mis a la disposition des travailleurs se composent en general de deux 
pieces et d'une cuisine et se louent de 300 a 500 francs suivant Ies quar- 
tiers. II est done necessaire que la philanthropic s'occupe de la question 
des habitations ouvrieres, jusqu'a ce que la speculation trouve interet 
a etablir des petits logements. 

Dans quelques cas spociaux des industriels ont resolu le probleme 
de loger le travailleur, convenablement et a bon march6. Ainsi 
M. Fouquiau vient de commencer le lotissement de 180,000 metres de 
terrain, dans le xviii® arrondissement. II construit des maisons qui 
comprennent quatre pieces et il Ies vend moyennant une annuite dont la 
valeur est inferieure a celle du loyer d'un logement de surface ^quiva- 
lente. Son type le meilleur marche est vendu clefs en mains au prix 
de 6,000 francs ou moyennant! le i>aiement comptant (Uune somme de 
500 francs et celui d'une annuite pendant 50 ans. La valeur de cette 
annuite est de 390 francs pendant Ies quinze premieres annees qui suivent 
la signature du contrat et de 190 francs pendant Ies trente-cinq autres. 
L'acquereur pent se liberer par anticipation. 

M. Verberckmoes a construit des maisons a etages a Clichy en 
operant de la meme fa9on que la celebre societe, the Improved Dwellings 
Company^ de Londres. II a achete un terrain, d'une superficie d'une 
centaine de mille metres, convert de constructions dans un etat deplorable 
qu'il commen9a par demolir, puis il lotit son terrain en le per9ant de 
rues, il en donna une partie a la commune iK)ur faire un groupe scolaire 
et il provoqua la construction d'une eglise en c^dant a bas prix Tespace 
necessaire. Pour amener du monde sur son terrain, M. Verberckmoes 
construisit cinq maisons a quatre etages qu'il divisa en petits logements 
et qu'il loua de fa9on a retirer un revenu de 4 pour cent net de son 
capital engage. Les maisons etant constamment occupees, M. Verberck- 
moes chercha a augmenter I'importance de ses operations en s'adressant 
au Credit Foncier, mais cet etablissement ne put lui etre d'aucun 
secours, car d'une part il prete de I'argent au taux de 4*5 pour cent et 
d'autre part il n'avance sur hypoth^que que le tiers du prix de revient 
d'une maisou destinee a loger les ouvriers. Plusieurs autres etablisse- 
ments de credit immobilier ayant refuse de consentir a preter de I'argent 
a des conditions plus avantageuses que le Credit Foncier, M. Verberck- 
moes s'adressa au public pour trouver I'argent necessaire a I'utilisation 
de ses terrains. A cet effet il proposa d'apporter a une societe constituee 
au capital d'un million, dix mille metres de terrain en echange d'actions 
liberees, dont la valeur cut 6te egale a celle du prix de revient du terrain 
apporte. Malgre la situation morale et financiere du promoteur de 
I'entreprise et I'appui moral qui lui fut donne, le public resta indifferent 
a €es demarches. 

Une autre tentative faite par les industriels de Saint-Denis eut un 
peu plus de succes, mais elle repose plus sur la philanthropic que sur la 
speculation, c'est pourquoi nous en reparlerons un peu plus loin. 

Action de la Philanthropie, — La philanthropic a servi de base a 
des operations immobilieres relatives aux petits logements, soit ^ d^s 
soci6t6s, soit a des particuliers, 
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La pliiH Hiioiennp society ereSe a Pftriw ilmiw ue but a dt^ la SociSt^ 
lies Habitations Oiivrieres de Passy-Aufeuil. Grfi«e anx liommea 
dfivoueB qui la diriment — purini lesqurfa boils cilerons M. le Senateur 
Diete-Moain, M. le Depute SiegfripU, el M. Cheywmn — elle a obtuiu 
de beaux resultats qui eviteront bien dea demarclies a des Bocietis 
analogues. Ain ai la Society lie Passy est amvfe a ne payer qne 30 
francs par tuyou de chute horiKOntal, qui dessert une quinzainp de 
priveH, tandis qu'un particulier serait oblige de verser & la caisee 
muiiicipale une somme quinze fois superieure, aoit 450 francs. Esp^rons 
que ue pr&Went ddterminera ra^lrainiatration des 6gout8 a modifier la 
taxe relative k Tecoulement des vidauges k T^gout. 

La Soei^te de Fassy-Auteuil a kraia des action.s hypothecaires qui 
rapportent 4 pour cent I'an ; comme cea obligations sont garanties par 
des proprietes qui out une i^leur double de celle des titJvs ^mis, elle a 
mis k la disposition deH travailleurs des placements plus avantageux que 
ceux de la Caisae d'Epargne. 

Ii'afisoeiation philanthropique, grSce an z&le de M. Georges Picat, 
qui a entrepris une veritable croisade ponr propiiger les habitations 
ouvriSres convenables, affecta, il y a trois ans, le protluit d'une donation 
de 600,000 francs faite par M. Heine, a la construction de maisous a 
petits logements. La premiere de c«8 maisons situ^e rue Jeanne d'Arc 
est divis^e ea logemeots de deux pieces, la deuxieme 4tAblie boulevard 
de Qrenelle contient des logements de trois pifeces. La societe 
reconnut que les Ic^geraents de trois pifeces revenaient a un prix trop 
eleve et qu'il Fallait habituer progressivement la population parisienne 
aux avantages d'une habitation spacieuse, c'est pourquoi elle diviwa im 
troisi^me bfltiment qu'elle constniisit avenue de Saint-Mande, en 
logements contenant au plus deux pidcea et nn cabinet assez vaste pour 
pouvoir y coucher un enfant. 

Les maisons de I'assnciation philanthropique sont louees de fa^on k 
faire rapporter 5'6 pour cent brut nn capita! engafje, 1'6 pour cent, 
Boit 2S pour cent du revenu brut, sont affectes aux charges. Cette 
proportion est un peu trop faible jjour tenir eoiupte des charges d'une 
maison occupy par des ouvriers, ear la pratique a demoutrS que jna- 
qu'ici le revenu net obtenu a ete de 3"80 pour cent. La soci^te pourra 
done, dans un temps fort peu ^loign^, suivre I'exemple donne par 
la fondation Peabody en Angleterre, et construire de nouveaux 
immeubles. 

On reproehe aux maiNons de I'association philanthropique de 
contenir des pieces qui n'ont qu'une seule fen6tre exposee a I'air 
ext4rieur et des priv^ qui ont un acces direct dans dea cliauibres oi 
il est possible de placer des lits. Nous regrettons qne I'habile 
architecte des maisons de I'association philanthropique ne se soit pa* 
mis a I'abri des critiques qne des Strangers ponrraient faire k sa 
distribution en »e ba.sant sur la legislation sanitaire qui est plus stricte 
dans leur pays que dans le n6tre. Ainsi, en Angleterre, il est interdit 
de construire des maisons dites back-to-bae.k, c'est-a-dire des habitations 
qui ont une aeule fa9ade exposee a I'air exterieur ; et en Allemi^ne on 
ne tol^re pis que des prives ilonnent direcl*ment dans une chambre 



destin^e a. I'habitattou. II f»itt dim que les priv^ lies i 
I'BAWciatioit philunthropique ttont etablin .siiivant le »yst«ine< liii tout k 
I'egout et qu'ilM sant eonmis apr^s chaque operation ti un tnvAge 
^nergique prmluit i I'liide il'im appnreil foiirnissftnt dix litres d'ean 
fl cet eSet. 

Jiiaqu'a present, la pratique n'a r^y^l4 aacun inconvenient 
'seriem relatif it la liiwtribution adopttJe par M. Chabml, et grJce aus 
ttvantogea qii'il a .<iii iuf^ttn> k la disposition (les hftbitants den maisonn 
dont nous pftrions, ohaqiie foiH i|ii'un lo(«,tAire donue t^onge dix antres 
Be prosentent pour le reniplaiwr. 

Nous ajontprons que "I'liiif! part la solidite des eonstriictiona ot 
d'aiitre part leur revenu certain ont d^eiil^ la Compagnic des ohemins 
rie fer d'Orleana A prfter but hypnthgque, «o taiix de 3 pour cent fan, 
tont I'argent nSc^sKaire a une soci^te fond^ au capital de 30,000 fraaei^, 
pour faire ^tablir par M. Chabml Aen mnisona analogues k cellc!i qa'il a 
iait exfcuter pour le coinpte de la stx-i^W philanthropique. 

Une Hoci^tp d'un genre particulier, la Society franfaine des 
habitations a hon uiarche, pr^sid^e par M. Siegfried, a dejA rendu, 
qiioique de fondation recent*, de grands services en pherchant a 
provoquer Ilk formation de aociet^n de construction d'babitations a bon 
mnr(!b4. O-rat^e it des conferences faiths par MM. Siegfried, Gr. Ficat, 
Bochard, plusieurs soni^teB analogues A eelles qni fonctionnent avec tant 
de succitH a Mulhouse, k Bouen, au Havre, a Lyon, ont ete creees a 
Belfort, an Havre, k Oullins et k Kaint-Denis. La fondation de cettc 
demi^ soci^te est due a un concours organise par la Soci^ f ranfaise 
.des habitations h bon marche. Ce concours avait ponr bu de lotir un 
terrain d'une surface de 10,000 metres et de le couvrir de petita logements, 
48 concurrents r^pondirent il I'appel de la aoci^'te. Les projets exposes 
& I'Hfttel de Ville furent examines par M. le Pri^sident de la Republiijue 
et par un grand nomhre de notubilites. 

Des prix d'une valeur de 3,000 franca fnrent distribu^s k la suite 
du concours, mais aucun det^ concurrents n'ayant rempli les vuea du 
comit^ d'organisation de la Soi^i^tc des habitations eeonomiques de Saint- 
Denis, je fus chai^par lui de in'occuper de la question. J'ai commence 
par faire une enquete sur les petits logements de Saint-Denis, et je 
reconnus que si d'une part ils ^taient dans un ^tat deplorable, d'autre 
part il y en avait prSs des 1,200 qui etaient vacants. Je pas d'autre 
part m'assurer que la mortality dans les quartiers ouvriers variait entre 
30 et 40 pour cent, c'eat pourquoi je conclus de mes recherchea qu'il 
tjStait plntdt n&essaire de construire de« maisons modules que d'etablir 
Uu grand nombre de logements. Le comit^ d'organisation adopta mes 
vues et il se contenta de constituer la soci^te au capital de 300,000 
hancs, divis^ en actions de 500 francs dont le revenu a et^ limits au taux 
luaxiinuni de 4 pour cent. 

Due creation originale est due k la Soci^t.c cooperative du xviii" 
arrondissement. Cette society rencontrant des difficult^s pour se loger 
convenahlement acheta un terrain et construisit nne maison a I'aide 
d'on prSt. Gr&ce aux benefices r&ilis^s sur ses operations la soci^t^ 
sera hientfit lib^ree. Les etages de In. maison de la .society sont divisfe 



"B8 Sertfon VI. 

eu petitH logcnieiits qui pn^sentent line liispoHitinn rPUiarfiiiHlilc. Le 
fourneau tie cuiMioe est adosso A la parol tie la sulle a muuger, peri!^ de 
fa^on que ile cette pitjce on pniftsc voir le feu du foyer qui serl 4 t'uinj 
les ftlimeiJtB. L'ouverture est eacwirep du c6te dp la Kalle a mtuigpr par 
uti ehamhnuile dp clieiuiii^'P. Eii c\A on ferme I'oitvei'tiiro a I'aide iruii 
registre de fonte. 

Un giimd Bombre dp partieuliprs nnt contribne a I'liui^lioration 
dea petitB logtjiiipnt.s jmrisiens, soit par lenrs t'crita, soit par leiirs tmranx 
pratiques. Citons parmilps ^eriviiiiis les plus remarqiialiie.i, MM. Jule-s 
Siinou, G. Picat. Emilp MiilItT, A. RtiSalovicii, Anetole Langloin, 
CheysHon, Antony Roulliet. 

Pour mon compte j'ai eenaye dp propager 1p plus possihlp ]e» 
principes qui doiveot guider un Iwu construoteur en publiant avec 
M. Emile Muller I'ouTragp intitnlt; les Habitations OuvriferPS en tous 
pays,* dont k I'oecasion de I'Exposition Universelle de 1M89 notis avons 
public une deuxiemeiSditiou. J 'ai public seul I'Eeonouiisle Pratique et 
I'Etat dps Habitations Ouvritires a la tin dn xix^ siecle, pour rendre 
compte dea travHux pratiques que j'fti faits dans le but de il^ontr^ la- 
possibilite d'inlTOiIuire, en Frajipe, lea Building Societies cjui ont rendn 
tout de services en Angleterre et en Am^qiie. A eet effet j'at eonstniit 
uue ceutajne de maisons suivant une viugtaiue de types diSerenls 
moyennant des prix qui ont varie de 3,400 a 10,000 francs. 

J'ai dounS les plans d'ex^eution de mes types flans mes ouymges, et 
je Euis persuade que Hi une societe faisait en grand cc que. j'ai reulis^ 
en petit, elle obtiendrait dei^ avantages bien plus serieux que moi et 
.qu'etle arriTOniit fapUement a rendre beaucoup de loeal^iires proprietaires, 
aoit d'une niaison, soit d'uno nouime d'argent, pur le seul fait de paver 
reguliSrement leur loyer pendant uu certain teuii)s. 
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Tliis paper recounts wbat bas been done in Paris by u sub- 
committee, cbarged by the Commission on Insanitary Dwellings to 
pre.pare a Bill, to be presented to tbe Chambers, to deal with the work- 
rooms and kitchens of pastrycooks. "With M, Andre Gely, of the Paris 
Municipal Council, the writer anil thrpe other experts gathered a large 
body of evidence bearing upon the coniplaiuLs of the insanitary condition 
of many of these establishments, presented by Metisrs. Hudplo and 
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Napias. The causes of unhealthiness found were so much alike in the 
•different cases, and so general, as to justify the sub-committee in 
regarding them as vices inherent, so to sji)eak, to the business. They 
were chiefly want of light and air ; dangerous position of the ovens and 
furnaces ; open gutters passing through the workshops ; want of water, 
and consequent uncleanliness generally ; proximity to the workshops of 
water-closets and urinals, and the presence, even in the rooms themselves, 
of portable apparatus for the same purpose, such as open barrels ; and, 
above all, the miserable and dangerous sleeping arrangements for 
apprentices and workmen. Many employes were compelled to sleep 
jeither in the workrooms themselves or in phices better described a^s holes 
or cellars than as chambers. The fatalities recently occurring in the 
Rue Gay-Lussac, and in other parts of Paris (they were euphemistically 
called accidents), were only too easily accounted for by the facts obser\'ed 
by the committee. The furnaces, generally fed by charcoal and deprived 
of flues, were often placed in cellars in communication with living and 
sleeping rooms. The gutters in some cases ran with a mixture of soap- 
suds and rain-water ; the floors, of broken tiles, harboured grease, fat, 
and more repulsive deposits in other cases ; and in most the walls and 
floors were incrusted with fermenting accumulations of humidity, grease, 
and sugar, which gave out a sickening smell. In some laboratories 
were found receptacles for the household slops, unsealed, with no siphon 
or trap, communicating directly with the sewers, and admitting sewer 
gas unimpeded into the workrooms. All these causes were fruitful in 
rendering these workshops sources of infection, — attacking not only the 
workmen, but not infrequently the employer himself, and the members of 
his family, — and sources of corruption for the alimentary products 
turned out of the workshops. The worst danger of all arose from the 
practice which prevailed of making the apprentices sleep in the work- 
rooms. In the Rue Gay-Lussac, in April last, three workmen or 
apprentices were suffocated by the fumes of the furnace by the side of 
which they slept. A few days later, of four pastrycooks' workmen and 
apprentices sleeping in a cellar, imventilated and unlighted, three were 
suffocated, and the employer himself, who slept above in the back shop 
on the ground floor, was nearly overcome by the carbonic acid fumes 
emanating from a furnace in the basement. In this basement the four 
unfortunate employes (three apprentices and one adult) slept two by two 
in beds placed in a hole opposite that containing the oven, both being 
scooped out of the earth under a passage to which access was given by 
an open gateway. The writer regards the " Bakehouses Regulation 
Act of 1863," as a piece of severe English legislation which France 
ought to follow in the main ; on that Act was founded a Bill which the 
sub-committee proposed for adoption in Paris. The principal provisions 
of this Bill were that the laboratories and kitchens of such establish- 
ments should not be less than 9 ft. 4 in. high, should be lighted from 
the street or a wide court, and should be freely ventilated by air ; waste 
water not to pass across the floor except in hermetically sealed pipes, 
properly trapped ; every furnace to have a hood, conducting the smoke 
into a chimney not less than 12 in. by 10 in. in section, and extending 
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Ifl llic toji of the house ; niid, wberPver possible, n socoml tube of the 
Hume (limetmions should be placed at the end opposite lo the chimnej. 
All sinks find openiuga for WHste wal^r to Ixi tvai>pe(l ; there should 
ulways be a siifGeient supply of water for drinking purposes ; Bnd no 
urinal, water-clow,t, or apparatus of like nature slioold be tolei-ated iu 
any laboratory, kitfhen, or bakehouse. All draiii-pipe« should be on the 
principle of " all to the sewer " ; proper closets and urinals should be 
|novided outside tlie workshop, all supplied with sufficient and proper 
itpparatus, and trapped. Sleeping in places devoted to work, or in 
proximity to ovens, or in any underground room whatever, Rhoulil be 
absolutely forbidden. Finally, the author calls attention to the d»4in^ 
bility of limiting the number of persons sleeping in a room in proportion 
to its cubic contents, and Xa the immorality likely to result from 
apprentices and adults sleeping together indiscnminat^ly. 



Common Lodging Houses. 

BY 

P. CloRDOM Smith, F.B.I.B.A. 



In approaching the subject of common loilging-houees it ia 
necessary to come to a clear understanding as to what constitutes a 
common lodging-house ; for out'fide the circle of officers and members 
of locral governing bo<lies, there appears to be but tin indistinct notion 
of what ft common lod^ng-honse really is. Not infrequently it is 
erroneously mixed iip with that kind of model lodging-house which 
is now often advocated and provided as dwelling aemmmodation for 
the poorer classes of the labourer and artizan community in our cities 
and towns. Nor must the common lodging-house be confused with 
either the Heamen's Lodging House dealt with nuder the Merchant 
Shipping (Fishing Bouts) Act, 18^3 (Section 4H), or with the night 
refugea proi-ided by certHin philanthropic individuals and societies. 
The application of the ttrm common lodging-house has given rise 
to many question.s, legal and otherwise, as to what bouses ought to be 
classed as such, and be registered iu;cordingly, and I feel sure that 
many of our friends, especially our foreign visitors, will need some 
explanation upon the point, the more so as common loflging-houses 
form the subject of several special legislative enactments. 

In the absence of any complete statutory interpretation of the 
term, I will first esplain that a common lotlging-house is, in a certain 
limited sense, n sort of inn or hotel resorted to by certain of the Ten- 
poor for tempoi-ary residential piuTMses, in which sleeping accommo- 
dation is provided in common, in one or several rooms, at a charge 
of 4rf. or &d. per night, and where those who resort to it cater for 
themselves as regards food, and ordinarily nse one kitchen in common. 
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On several occasions efforts have been made to define with precision 
what constitutes a common lodging-house. It has been held that evidence 
that hawkers, itinerant picture-frame makers, chair-makers, musicians, 
bone-gatherers, and persons suspected of begging resorted to a house for 
lodgings and had their meals in the kitchen at the same table, paying 6d, 
per night each, is sufficient to establish that the house is a common lodging- 
house requiring to be registered under the Public Health Act, 1875. 
It will thus be seen that the question as to what is a common lodging- 
house depends, not so much upon the precise definition of the term as 
the consideration whether the circumstances of its occupation are such 
as involve supervision by the sanitary authority in order that its 
general cleanliness, ventilation, good ordering, &c., may be secured. 

Common lodging-houses had existed in Great Britain for many 
years prior to legislative enactments for controlling them. In the 
"Report of the Poor Law Commissioners," 1842, the late Edwin 
Chadwick gave descriptive statements showing the horrible condi- 
tion — sanitarily and socially— of the common lodging-houses in all 
parts of the kingdom, and showed how prolific they were in the 
propagation of disease and vice. But it was not until 1851 that 
Lord Ashley — ^better known later on as the philanthropic Earl of 
Shaftesbury — induced the Legislature to pass the Common Lodging 
Houses Act, an Act the preamble of » which states that " it would tend 
" greatly to the comfort an<l welfare of many of Her Majesty's poorer 
subjects if provision were made for the well-ordering of common 
lodging-houses." That Act, however, and a subsequent one passed 
in 1853, were, so far as they related to common-lodging houses in 
the provinces, repealed by the Public Health Act, 1875 ; and, while 
the control and supervision of the common lodging-houses within the 
Metropolitan district (exclusive of the City) was allowed to remain in 
the hands of the police as enacted under the original Acts, that 
of the common lodging-houses throughout the rest of England and 
Wales was entrusted to the local sanitary authorities existing 
or constituted under that Public Health Act. As regards the City 
of London, the Common Lodging Houses Act of 1851 specially 
exempted the City from the operation of that Act, but the Commis- 
sioners of Sewers, acting as the Sanitary Authority for the City under 
the Sanitary Act, 1866, control houses let in lodgings, and have a code 
of regulations very similar in their general requirements to the bye-laws 
as to common lodging-houses in force in other sanitary districts. 

That the subject of common lodging-houses is one of some 
importance as affecting directly and indirectly the whole community, 
will be better understood from the fact that, according to the evidence 
given in 1884 before the Royal Commission on the Housing of the 
Working Classes, as many as from 20,000 to 30,000 persons resort to 
them in London alone for lodgings every night, and some of the houses 
are certified to hold upwards of 500 lodgers. According to the Report 
of the Commissioners of Metropolitan Police for 1889 there were 988 
common lodging-houses on the Register, making up, in the aggregate, 
accommodation for 33,964 persons. 
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From information kindly furnished to me by \\w. officers of certain 
provincial towns, I am able to show the extent to which the system 
of common lodging-houses prevails in each of the towns named. 



Name 
of Town. 


No. of 

Common 

Lodging 

Houses on 

Register. 


Aggregate 
No. of Beds 
in Conimon 

Lodging 
Houses on 

Uegister. 


liargest number of Beds 

in any one Common Lodging House 

on Register. 


For Men.* For Women.* ^ 0)?plS!»^ 

1 


Birmingliam 


86 


1^1 


186 


1 
13 12 


Liverpool - 


878 


9,895 


172 


66 


230 


Manchester - 


2.'J4 


6.556 


640 


53 60 


Salford - 


58 


1,419 


148 


10 5 


Bristol - - 


61 


1,006 


106 


6 


8 


lieiccater - 


27 


601 


107 


21 6 

1 


Nottingham 


50 


762 


50 


21 10 


Leeds 


88 


2,714 


555 


43 


Newcastle-upon- 
Tyne. 
Hull 


96 
50 


1,053 
1^53 


30 
90 


12 10 

8 10 


Bradfonl 


52 


USO 


128 


19 


13 


Sheffield - 


40 


1,273 


85 


20 


14 


Brighton 


18 


292 


30 


4 


Portsmouth 


17 


303 


49 


8 4 



* In some instances the arrangements admit of the beds in these columns being iiiter« 
changeable. 

It will be well, perliaps, to briefly specify the accommodation that 
ought to be found in a complete common lodging-house. This should 
comprise an adequate day room for each sex, fitted with a fireplace and 
range suitable for the cooking of the lodgers' food, also a sufficient 
scullery or wash-house. Likewise dormitories for each sex, furnished 
with single bedsteads, bedding, &c. Lavatories, separate from the 
dormitories, are also necessary ; and suitable and sufficient closet accom- 
modation. In addition to the separate dormitory accommodation for 
each sex, cubicles or separate rooms may be provided for married 
couples, for, be it remembered, that any man and woman applying for such 
accommodation — and the Act of Parliament imposes no duty on the 
keeper of a common lodging-house in regard to the family relationship 
of the lodgers — may be received as such in a common lodging-house. 
In some few common lodging-houses a separate reading room has been 
provided, but this is comparatively exceptional. In several I have 
noticed that lockers are provided, in which those lodgers who may be 
regarded as regular customers can, for a trifling extra fee per week, leave 
their property with a certain amount of safety. 

A few instances have come under my notice in which buildings have 
been specially erecte<l as common lodging-houses, but these are compara- 
tively rare. More frequently the common lodging-house is a capacious 
dwelling house which has ceased to serve its original purpose, owing 
to entire change in the character of the neighbourhood, and which has 
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been altered and adapted to serve its new purpose ; but more often it is 
a warehouse or factory that has been altered and adapted to the purpose. 
These latter are generally the best kind of building for the purpose, as 
they usually have large rooms capable of fair light and ventilation. 
Some buildings of this sort now provide accommodation for 200 to 300 
lodgers, and consequently involve a considerable amount of capital, and 
of attention and management on the part of the proprietor. 

I propose to state briefly some of the chief conditions under which 
common lodging-houses are allowed to be can-ied on, and then to refer to 
a few of the more important of those conditions, with the object of 
ascertaining how far those conditions can be regarded as adequate and 
satisfactory. 

The statutory laws require the controlling authority in every 
district to keep a register of the common lodging-houses within their 
districts, with the names and addresses of the keepers, and the number of 
lodgers which each house is authorised to i*eceive. The keeper of every 
such house is requireil to have it registered, and the controlling authority 
are not to register any such house until they have had it inspected and 
approved for the purpose by some officer in their employ ; they may 
further require, as a condition of registration, that the keeper shall 
produce a certificate of character ; also that he shall exhibit the words 
" Registered Common Lodging House " in a conspicuous place outside 
the house. He may further be required to comply with sundry other 
enactments as to water supply, periodical lime washing of walls and 
ceilings, reporting any occurrence of infectious disease amongst the 
lodgers, the admission of the duly appointed oflicer to inspect the 
house, &c. In the provinces, moreover, every sanitary authority is 
required to make byelaws* for the following objects, such byelaws being 
confirmed by the Local Government Board in London before they can 
be put into operation :— rFor fixing and from time to time varying the 
number of lodgers who may be received into a common lodging-house, 
and for the separation of the sexes therein ; for promoting cleanliness 
and ventilation in such houses ; for the giving of notices and the taking 
precautions in the case of any infectious disease ; and generally for the 
well ordering of such houses. 

In the Metropolitan District corresponding regulations are issued 
by the Commissioners of Police, and the regulations now have to be 
confirmed by the Local Government Board. 

It will be obvious that one of the chief features in the foregoing 
enactments which calls for careful attention, is that which requires the 
controlling authority to cause every common lodging-house to be 
inspected by some responsible officer in their employ, before placing it 
on the Register and certifying it as fit for a certain number of lodgers. 
For the guidance of sanitary authorities and their ofiicers, the Local 
Government Board have issued a memorandum, of what should be looked 
for on the occasion of such inspection. In that memorandum it is pointed 



* The model byelaws of the Local Government Board. Annotated edition. 
Knight & Co., London, 1890. 
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out that the li(iii.':i> fihouUI possL'NK th? condition.s of wholesomeuess 
iitviled for itwpUing hbuses iu genentl; uiid lliat it hIioiiIiI fiu'tljer bare 
arrangemtiiitFi litting it for itn special purpose of reteiving n gi^fti 
ntiiuber of lodgers. The iletailn bs to general viiolettDineiieMs are set 
out, and the method of determining tlie u«commodution \s then giren. 
The Dumtei'H for which the house and each nleepiug room mav 
be regist*if il will liepend, portly upon the dimenBion.s of the rooms and 
their facilities for ventilation and partly upon the anionnt uf hccuiii- 
modation of other kintls. In rooms of ordinary eoostrnclioa to >« 
itseil for Hleoping, where there are tho usual meani* of veulilation by 
windows and chimueyn, about 300 eubic feet will he a proper vStandard 
of space to seizure to each person ; hut iu many rooms it will be right 10 
appoiut a larger spa««, and thiM chu only tie determined on inspection 
of the [»rticidar room. The house HJioohi possess kitehen and day- 
room acconiiDodjition apart from its lietlmoms, and the sufficiency of 
this will have to iw atl<!nded to. Eooms that are partially underground 
may not he improper for day rooms, but should not lie registi-rwl for use 
as bedrooms. The amount of water supply, closet or privy accommoda- 
tion, and the provision of refuse receptacles should be proportionate 
to the numliera for which the house is to be registered. If the water is 
not Mupplied from works with eonstaiit service, a quantity should be 
secured for daily use on a scale, per registered inmate, of not lesa tliau 
10 gallons a day where there are waterdosets, or five gallons a day 
where there are dry closeta. For every 20 registered lodgers a separate 
eloset or privy should be required. The washing accommodation 
should, wherever practicable, be in a special place and not be in the 
liedroonis; and the basins for personal washing should be tixed and 
have water taps and discharge pipes connected with them. 

Time precludes us from considering all these particulars in detail, 
hot there appear to me to be one or two important points that deserve 
a|jecial attention. There is, for instance, the question of fixing the 
number of lodgers to be received into each particular common lotiging- 
lioiise; and there Is the question of the separation of the seses, and the 
provision for married couples. 

As regards the methods by which the accommoilation of a common 
lodging-house is fixed, this should depend not only upon the numbeJ-s 
which the liormitories may be calculated to hold, but upon the provision 
of adequate day-room space for the lodgers. In fising the aceoramoda- 
tion of the dormitories, it is usual to reckon not less than 300 cubic 
to each mlult lodger. Although this minimimi amount is a very small 
one, it has been arrived at by a careful regard partly for health 
(«nsiderations and partly in view of the difficulties of lodgment iu the 
metropolis and other populous places. This stanilard, however, should 
under no oircumstances be diminished ; it is only where there are at 
least the usual means of through ventilation by proper windows and 
chimney flues that so small an allowance Im permissible ; but whei'e 
there are only indifferent means of ventilation, or where the I'oom is of 
unusual height, or where the room is useil by day as well as by night, a 
larger amount of Hpace per lodger ought onliuarily to be ii'ipiireil. In 
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the case of children under 10 years of age, it is usual to reckon two 
such children as one person. Children, however, are not by any means 
numerous in common lodging-houses. 

Much as I should like to see a larger minimum standard of space 
allowed to each lodger, I am not prepared to suggest that the amounts 
above referred to should be increased, since the difficulties of securing 
larger amounts would, I believe, be practically insurmountable ; but I 
do think that the utmost care should be exercised to insure that where 
only those small amounts of space are afforded, all available means of 
ventilation are not only provided but are made use of ; and it is in this 
respect that the usefulness of constant inspection will be most evident. 
At the same time it must continually be borne in mind that the ordinary 
habitue of a common lodging-house is an individual who cares nothing 
whatever for ventilation or fresh air, provided he is warm ; that he is 
often under-fed, and but poorly clad ; and that in wet weather his 
clothing is rarely dry. Under such conditions it is not surprising if 
he selects the lodging-house where the dormitory is (to him) the most 
comfortable and free from cold draughts and fresh air. The keeper, 
too, has the interest of his customers at heart, and he gladly sees the 
street-hawker, organ-grinder, pedlar, and other customer come night 
after night to his establishment ; in fact, like every good hotel-keeper, 
he strives to make his customers comfortable according to their 
individual ideas of comfort ; otherwise, if he has a large establishment, 
he may find, perhaps, a hundred of his beds empty, and this would 
inflict on him a loss of some 10/. or more a week ; and, however 
important we may consider the ample supply of fresh air in the 
dormitories of these lodging-houses, we have to take care not to apply 
the rules as to ventilation with undue rigour, or in a manner that 
would indeed drive away those whose comfort it is our desire to increase. 

The question of warmth is, of course, closely associated with 
ventilation, and if the lodging-house keeper invariably had a reserve of 
bed clothing and blankets that could be resorted to in cold weather, 
there might possibly be rather less difficulty with regard to ventilation. 
But while the reserve of blankets is rarely large (and there is no great 
encouragement to be very profuse in their supply, since the losses by 
theft, both in regard to sheets and blankets, are considerable, for they 
get torn up for use as underclothing or to serve as bandages for wounds, 
&c.), the difficulty of getting fresh air into the dormitories, unless it 
were first warmed, ivill always be great, since there is scarcely any 
ventilator that will escape obstruction unless it be wholly invisible and 
inaccessible. In the day time the windows of the dormitories have to 
be kept fully open for a specified time morning and afternoon, but 
means for the constant ventilation of the dormitories when occupied at 
night are indispensable, and the less visible they are the better. 
Compared with the amount of space per lodger prescribed by the 
police regulations of Paris and Berlin, our own 300 cubic feet is 
decidedly small. In Paris the lodging-houses under systematic super- 
vision are required by the police to have in each occupied room a 
minimum height of 2^ metres, and each lodger 14 cubic metres of air 
space, which is equal to some 480 cubic feet. In Berlin the police 
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wgiiliilioiiM ii[i[>li(.-nbl>.' Uj IwlgJng-lioiiseH uuikr llieir iuspettiou reijuiii; u 
iiiiniiiium amitunt of 3 square metres of floor npace and 10 cubic metreK 
of sir Kimw, I'liiial to alKiut 350 cubic feet for each lotlger, this Utter 
being reduced to one half in the i.«se of children under 6 years of age, 
iind lo two-thii-i]i4 for children between (i and 14 years old. 

The separation of the sexee in eominon loilging-honscs is a fnxther 
point which, apart from its nioi-ul aspect, is not withont an important 
bearing on the general qncntion of hygiene. It is a matter dealt with 
by byelawB in the provinces and by police regulations in the metropolis. 
In the byclflws it is lusnal, except us regards husband and wify, to 
prohibit any person of the male sex above 10 years of age from using 
or occupying a room used or occupied as a sleeping apartment by 
persons of the female swk, and similarly to prohibit any pernon of the 
female sex from using or occupying a room useA or occupied as a 
sleeping apartment by persons of the male sex above 10 years of age. 
These rules do not interfere with the cliildren of tender years remaining 
with their parents at night. How far it is desirable to separate the 
sexes elsewhere than in the common dormitories may be open to 
question, but as a matter of fact it is praetieally never tloue, except in 
those common lodging-houses which are intended for one sex only. In 
the others ; men and women associate freely in the common rooms, 
where clothcJ^ are mended and often washed and drii^<l, unlimite>l 
cooking goes on, and mealei are taken. I assume that the Legislature 
intended the sepai'ation of the sexes to be applicable only as i-egartls the 
common dormitories, otherwise HpecKio arrangements would be mode, as 
they easily might be, for the same separation in the day rooms. The 
separation of the sexes does not, of course, apply to murrietl couples, 
since man and wife couhl no more be lawfidly sepnruleil in a common 
lodging-house, where they pay for tiieir accommodation, than in an 
ordinary inn or hotel, provided the accommoilation ofionled be such oa 
will conform to ordinary ndea of decency, and is duly certified by the 
responsible authority. That this accommodation may be, and frequently 
js, improperly used, will not, I think, be denial, but this point ia 
beyond the sco].* of the present paper. 



Cottage Homes for the Industrial Classes. 

RowLANo Plujibk, F.R.I.B.A., F.S.I. 



In common with many esperts who have given great attention lo 
the subject, I hold strongly the opinion that every effort should be made 
to prevent any further concentration of industrial homes in the ab'eady 
overcrowded streets of the c^intral districts of the metropolis. The^e 
iwiidencea should be snittered widely, and should be situated as far as 
practicidtle from the already congested central districts, and the working 
classes should be inducetl to spend their hours of rest and recreation in 
the purer nnil uioiv iibundiinl liglit and air of the suliurbs. Ks|ifciidly 
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is this desirable in the case of the wives and children, eren though 
quarters may be found in the l)est built and most advantageously situated 
flats in the many blocks of model dwellings that have been provided so 
largely of lat«. This opinion is strongly confirmed by the view taken 
in an article contained in the recently published volumes of Mr: Charles 
Booth's valuable work on the " Labour and Life of the People." It is 
written by Miss Octavia Hill, under the hemling " Blocks of Model 
Dwellings," Vol. 2, Sec. 2, Fol. 262, " Influence on Character." The 
article is much too long to quote on the prt^^nt occasion, but is strongly 
in favour of sejmrate cottage homos, while th(» many objections to block 
dwellings are forcibly demonstrated. 

In building new districts, social and class prejudices have hitherto 
prevented the richer and more cultured classes of the population from 
living in close proximity to those whom they consider lw»loW them in 
social standing. This i)rejudice is probably as strong also on the part 
of the poorer population, and so each class prefers to keep to itself. 
These tendencies are unfoi-tunate, and in the present state of society, 
seemingly insurmountable. The great difference in the value of land 
and property in fashionable and in poorer neighbourhoods also prevents 
proximity of the classes ; still, in providing estates for the industrial 
population^ an attempt shouhl be made to get as great a mixture and 
variety in the social scale of the inhabitants as is practicable. 

Therefore in providing model villages for the artizan and industrial 
class, I think that pro^^sion should be made, and attractions should be 
laid out, for all sorts and conditions of inhabitants likely to reside in 
them. The site should be a salubrious one, all natural defects of soil and 
climate should be overcome as far as possible. The locality shoidd be 
easy of access to large industrial centres, with cheap and frequent means 
of transit by road and rail. It should be laid out with wide and 
well-made roads and footways, which should be planted with suitable 
trees, and made as attractive as possible. The drainage and sanitary 
arrangements should, of course, be perfect ; each home should be self- 
contained, and should be bright, cheerful, well arranged, commodious, 
and healthy ; the houses well set back from the public footway, with 
gardens in front and a good drying ground in the rear, which could also 
be laid out as an additional garden or recreation ground, and where 
under proper regulations domestic animals and poultry might be kept. 

The houses should be varied in plan and accommodation to suit the 
habits of all classes, and of the different sized families likely to occupy 
them. They should, of course, be sul)stantially built, and every sanitary 
requirement should be provided. They should be decorated and finished 
in a pleasing manner to suit the best taste of the occupants^ and a general 
air of comfort, brightness, cleanliness, and cheerfulness should be given 
to them^ as also to the estate generally. Open spaces for recreation and 
for garden allotments should be provided. Pressure should be brought 
to bear upon the local authorities so that the provisions of the Education 
Act, the Baths and Wash Houses Act, the Public Libraries Act, and all 
other beneficial legislation of a like character may be carried out, and 
suitable buildings for the same should be provided. Churches, parish 

rooms, public board schools, polytechnic institutes, coft'ee taverns, and 
I p. 1921< Qc 
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olulw of all l:m<U should aJso bo proviiliHl; a sulficient provision of shops 
nlioiild likewise be built in siiilable positions ; nnd the question of public- 
house occoinmixlation slioiilil o\na be most carefully conBidered, nod 
(if provitlwl) not pliM*<l in positious likely lo crcati! ilisvomfort nud 
[lisorder. 

The classes of [ipoplp inhabiting tiuoli eslates should pay w»<kly 
rents, and habita of thrift should be enconragod by lilwoys JRNistiiig that 
the rents should bt> paid at least one wwk in adiance. The inhabilanbi 
Nhoiilil tUso be entxturoged to iii\'est even small amounts in tlio capital of 
the comimny, ao that they may co-operate in its undertakings. Houses 
shonlil not lie sold to individuals, as in that ca<« nbiiseH at once spring 
np, but the whole estate should be owne<l and managed by one company, 
tlip. tenants being sliareboldera where4'er possible. The inliabitaol<< 
should be e.ncourage<l to take iin intfrest in the maintenance of the 
company's property, and foi'nis should lie pro\ided on whieli should be 
stated any want of repair or other mutter rojuiring attention, these 
uhonhl he left at the estate office, and a staS should be np|K)int«<I Id 
attend to tile same. The company should maintain and manage a jtroper 
staff of officials and workmen to attend to all luatters of rejiair and 
muiuteuanee. It should be established on u proper business footing, and 
£nancially it should be so manage<l as ta pay a remuneratiTe rate of 
interest to its investors. However philanthropic the motives of tbe 
promoters may he, there should he no sense of favour to the inhabitants, 
who should he encoui'agcd to feel that they are paying a fair rental for 
the accommodation pi-ovidwi. The company slionld aim at paying a. 
dividend on each estate of b per cent. ; but it is iiiglily prolwble that as 
such pi-o|>erty extends and the secuiity increases in value, the public 
would be found willing to invest in it at a considerably lower rate. 

Now the foregoing very incomplete and sketchy ilesuription of a 
model cottage village may seem to many overdrawn, if not altt^ether 
chimerical. In order to prove that this is not so, I propose to give a short 
account of the latest village of the kind that baa been actually erected 
under my design and superintendence. This estate, baring an area 
<rf 100 acres, is called Noel Park, and is situut* at Wood Green, a 
suburb in the N.E. district, about 10 minutes' walk from the Hornsey 
and Wood Gi'een Stations of the Great Northern Eailway. Green 
Lanes and !Noel Park Station on the Gi-eat Eastern ^Railway is actually 
on the estate, and steam tramways run along the main road on which 
it is situate.* The estate has a very gentle slope towanls Tottenham j 
the soil is the usual dense cUy found in the outlying parts of London 
on the north side of the river, which is always much iniprove<l by 
rosdmaking, planting, paring, and draining. 

The main avenne is GO feet wide ; other avenues are 50 feet wide, 
and the cross streets 40 feet mde. As the houses are built the roads 
are completely made up, channelled, and curbed, and the footways ai* 
entirely paved with York stone, and planted at regular intervals (mostly 
with plane trees). At present it is contemplated to provide u large open 
space as a recreation ground. 

a pmposi^ci m bt coniiilL'tc'd, iras txhibited lij- ihe 
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The geueral drainage of the estate, in accordance with the require- 
ments of the local authorities, has been arranged on the dual system, the 
rain and surface water being kept seiwrate from the sewage. No drains 
run through the houses, back drains with intercepting manholes, specially 
ventilated, being provided for all terraces. The system of ventilation of 
sewers has specially been considere<l, the usual ventilating openings in 
the roads are arranged to act simply as inlet ventilators, the sewers 
having manholes at short distances apart, with s^Hicially designed \alves 
and upcast ventilation shafts carried above the houses. Automatic 
flushing tanks are also j>rovided. 

In laying out the estate, care has been taken that all houses are set 
well back from the road, all having front gardens. The objectionable 
practice of bringing the corner houses out to the j)avement line of the 
return roads is in all cases avoided, the corner houst^s of the terraces 
Toeing set back, and specially designed and planned so as to form an 
architectural adornment to the terrace of which they form a paii:. There 
will be about 2,500 houses and shops built on this estate, mostly of five 
different clas.ses. About 1,305 houses are already built, and are nearly 
all occupied. 

The first class houses are binlt on plots having a frontage of about 
16 feet wide and 85 feet deep, with a floor area of about 1,065 feet on 
both floors, containing eight rooms, including the scullery. Each house 
is provided with two sitting-rooms, kitchen, wash-house, and four bed- 
rooms, also a back entrance, with coal cellar, larder, washing-copper, and 
water-closet, and in most cases an additional water-closet on the chamber 
floor. The houses are let at a rental of from 11*. to 11*. 6d. per week, 
including all rates and taxes, which are \mi\ by the company. The 
greater number of these houses are provided with a water-closet on the 
first floor ; and in such cases the back rooms are fitted up as kitchens 
and sculleries complete, so that they may accommodate two families if 
required. 

The second class houses are built on plots ha\nng a frontage of 
about 15 feet 6 inches by a depth of 80 feet. The floor area is 936 feet, 
containing seven rooms, there being only three bedrooms on the first 
floor. The other accommodation is similar to that last described, except 
that there is no upstairs water-closet. The weekly rental of these houses 
is about IOj?. per week. 

The third class houses are built on plots having a frontage of 
15 feet by a depth of about 70 feet, and possess a floor area of about 
800 feet, containing six rooms, three being bedrooms. The weekly 
rental of these houses is about 9*. per week. 

The fourth class houses are built on plots having frontages of about 
14 feet 6 inches by a depth of about 70 feet, with a floor area of 
660 feet, containing ^xe rooms, there being two bedrooms on the first 
floor. The rental of these houses is about 7*. 6</. per week. 

The fifth class houses are built on plots having a frontage of 
13 feet by a depth of 60 feet. The floor area is about 470 feet, con- 
taining a front living room, with kitchen and small wash-house behind, 
with two bedrooms over. The rental of these houses is about 6«. per 

week, 

G 2 
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111 additiou lo llie vurioiis djifuws of boQws jiiBt ikwrilinl, an eu- 
(Iwivour biiB Imiwi UKwIe lo (iioviile for still fiuthei- rsfied leiitiirtMuente by 
lulnptiiig tlieiii us Haiti, twn ctorifH liigli, for two faniilifs. In tlt«> msc 
of thiiil i-lnsM hoiif*M tlip stBirwiHO ib ^ilt^lt-(^fE, tlit- upper floor liping 
ni'raiigeil us a ecperalfl ilwoUing, coiisintiiig (if n living roooi Bnd Iwo 
beili-oouit<, witU iin outside sliiiiLitse ilowii to tlic Imik iTHnlci), the doeel 
nnd wnsh*ljnii»' Ijoing lield in cninmon. Tliiwi arc let ut. An. Crf. pw 
wwk tlin lower flat, jnnl 5*. jwr w^^k tlio upper tint. AiivHnlage b 
taken of the coniw liotwes to get wpamlp piitrfliices iit tiw> Hide, Set.'imd 
class lieiises also nrt- similnrly arranged. Enuli flat has itR fwa .^cntlerj, 
wash-}iOHse, and w.p. The rental of these lioiinea is fi«. n week for 
each flooi-, ajid C*. to 7«. a week for liouera with special aecumnioilattDiii 
First-class housed luive been arrajigeil bi the same way. The frontages 
are ej;tende«l from 16 feet tJ> 19 feet, tunl entirely separate eutmncea and 
outside iloors are given lo each flat, a small additional lieilrooin bein|! 
olitained ou the tirat floor, The rentid of these houses Is 7s. o, week 
ground-floor, and 8«. a week for lirst-floor flats. The corner houses 
have au e^tra floor, and are let ut special rates, ri/.., lOr. Qd. for the first 
and second flooi-s. It is proposed tliat by far the largest number of 
houses built sliould lie of the smaller class, in order to eneonrnge the 
industrial classes in the cffoi't to avail themselves of hour's at a rentid 
which will not make it necessary to tiike in lodgers. 

In the general planuing of these houses the company does not 
profess to carry out any si>ecially new arrangement j the type, with 
the exception of the fifth-class liouses and double flats, lieing that 
which seems to have been luiii-ersally adopted in all ttJwn and 
suburban lernuM-dwellings, aa giving the greatest accommodation at 
the cheapest rate j where however, any special requirement has to 
he HH't, as (for instance) in the case of uliallow, corner and other 
irregularly shapetl plots, the architect has iivailHl himself of the oppor- 
tunity to design plans of almost every variety of un-angemeot i but for 
the general terrace jdiins the Boai'd 1ms not found it practicable to 
adopt a uiore convenient and econonncal plan than that shown. 

In the general view of the terraces of the first and second-doas 
houses, a feature iu the design is inaile of the corner honse-s j and with 
a view of breaking up the monotony of the long line* which terracea in 
streets produce, specially designed features are introduced at inttirviils 
so as to break up and improve tlie sky-line of the buildings; Mlvnntage 
is also taken of these features to improve the accomnioilat.ion of the houses, 
so that a return may be obtained for the extra outhty tiy an increased 
rent, which is readily obtained iu such cases. 

The houses are nil built with a layer of concrete over tlie Whole 
area of the buililings; the walls are of brickwork, the party walls DeiDg 
hollow or II'' thick, to prevent the passage of sounil Itetwoen the 
tenements; Filate and cement damp-pi'oof coui-ses are iiseil ; the wsIIh 
are fac«id with rejl and yellow bricks, with terra cotta or artificial stone 
cills and flower guards ; the roofs arc mostly slated, but to give variety 
many are tiled; the whole being Imilt with the best materials and 
designed to have a bright and cheerful appeanuiue. The space nnder 
the ground floor is specially ventilated, as are also oil the rooms, Xobin 
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tubes and deep inner l^eads to windows being provided to e.iich room. 
There is a constant wati'r supply, and no cisterns are used except the 
water waste preventors to tlie water-closets. The sanitary arrangements 
are of approved yet sini2)le character, all waste and other pipes being 
discharged over open trapped yard gullies. iN'o soil or rain water drains 
run through the houses, as the pipes are carried along the back gardens 
and are provided with ventilated manholes for insj)ection and flushing 
at suitable disUuices. There are also similar manholes at the junction of 
these drains with the pipe sewers in roads. 

The general requirements of the inhabitants have In^en studied. 
Already the estate has been formed into a separate parish, and a church 
has been built holding 850 on the ground floor, with mission hall, 
parish rooms, and all the usiud church societies. Building sites have 
been offered for churches of other denominations ; a fine board school 
has also been built; various social clubs already exist, as also cricket, 
foot-ball, and other clubs ; space is reserved for a public hall, should it ever 
be required, and every facility will also be given for the erection of 
polytechnics and other buildings for technical education ; also for free 
libraries, swimming baths, and other similar buildings, whenever the 
authorities are ready to put the various Acts of Parliament providing 
these buildings into operation. On the other estates, halls for the use 
of the inhabitants have been built, but they are so little used, that there 
is but little encouragement to repeat the experiment. In certain parts 
shops have been built, also stables, and S2)ace is reserved for workshops 
and laundries. 

Although it is not thought advisid)le to interfere dii'.ectly with the 
conduct of the various societies that have sprung up, yet the managers 
of the estate are always desirous of helping them forward when once 
started by the tenants. With this object prizes are given, and other 
facilities granted in aid of the same. Some of tlu^ land not vet built 
upon is used for cricket and recreation groun<ls, and also for allotment 
gardens, and it is hoped to reserve permanently enough land for this 
purpose. In order to j)romote thrift and self-respect, the estate is 
managed on the lines first indicated in the first part of this pa|)er, and 
no public-houses or pawnbrokers shops are allowed on the (\state. 

The estate is occupied by young married people, a hwv retired 
tradesmen with moderate incomes, travellers, warehousemen and clerks, 
railway employees, tradesmen's assistants of all kinds, artizans of all 
classes, cabmen, letter carriers, labourers, policemen, pensioners, &c. 
The inhabitants are healthy, and but few complaints are made. The 
death-rate on the company's estates from January to the end of June 1891 
was about J 4* 41 per 1,000, as compared with a death-rate in the general 
(hstrict of about 15*25 per 1,000^ 

In respect to co-operation by the tenants in the development of the 
jcompany, but little can, at present, be said. Every opportunity is 
given to them to invest; only a few shares are, however, held by 
them. 

It is believed that this estate woidd have been by this time com- 
pleted had proper railway facilities been provided. There are che£^ 
workmeii's trains from the Great Eastern Station on the estate, and 
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from (he stHtioiis oa the dreat Norllierii Riiilway, not I'lir ilif-taiit, but 
lhene early morning Irnins liy no uienns cover llie nwessitius of llie 
industi'iul population, It is a fact cot generttlly known tlint, cxwiit on 
the Midland ftiilwuy, the third-class imssenger, who is packed closely in 
his carriage, and allowed to travel but once, Iwiekwards anil forwanls, 
on six <!aya of the week, actually pays, on un iiverage, alMtut as mneh for 
his railway fares im a first-class paHScnj|;pr who, having a Kcason ticket 
enu travel as often as he likes in comfort, and has also the riglit to travel 
on Suiiilays, 

That there is nothing impraetiwdile in the granting of thii-d-class 
season tickets, is shown by the example of the Midland Railway. TIiiK 
line, as is well known, has no second-class, but its first and third-class 
passengers are treated with perfect equality with regard to season tiukets. 
What is urgently needed is cheap workmen's trains throughout the day, 
and failing this, the issue of third class suison tii kels, at < heap rates, in 
proportion to the other classes 

In regard to genend statistic i, it ina> Itt mti renting to know tluit 
iin a\enigc of about 25 Iiouses \Kr jKie are built u]iou the cbtiite, includ- 
ing HiHU'e for roads, and that the [xipiilotion is at thi, rati of about seven 
people [ler house, so tliftt when it is completed it will conl*m « jxipitla- 
tiou of about 17,500. There will then lie over five miles of roads and 
streets formed. The outlay including the land, up to the present time 
has been about, 460,IXXM., and the net income is now about 21,000/., so 
that the estate (though only alwut half developed) already pays wer 
A\ |>er cent. The estate is one of four held by ihc ArtiKans, Labourers', 
and General Dwellings' Company (wliieh holds other pro|terlies), whose 
assets are over 2,000,000/. sterling. The company has for years pwd a 
dividend of 5 per cent, to itw original shareholders, and the shares are 
now issueil at a premium of about 10 jier cent, to |my 4,^ ymr cent, 
dividend. The market price of the st^tck is above this. 

I trust I have now demonstrated the jiossibility of pnividiiig foi' 
our industrial classes bright, checi-ful, well arranged, commodious, 
healthy and seif-tfmtoined cottage homes under the best sJinitarj' condi- 
tions, at a cost which will ;u]e(]nnlcly n;muiieratc (he |)mmoters of such 
goo(l work. 
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JuHN- F. .). ,SYr4K.s B.Sc, M.B., Me-lical Officer of Health 
for St. PitncniB. 



Of all the classes into which the people may be diviiletl, those that 
give rise to the most difficult sanitary, social, and economic problems 
are, proceeding from below upwnnls, the iiauper, the residuum, and the 
working classes. The housing of the jmiiper is undertaken by the 
State ; the distinguished efforts of Miss Octnvia Hill .iiid other p'liilnn- 
thropists are directed towimis anielioraliiig the ihyeilings and habits 
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of the residuum, the most difficult ehiss to deal with from the variability 
of type and condition ; whilst public companies and private individuals 
are engaged in constructing improved dwellings to house the working 
classes and gather them out from herding in tenement houses among the 
residuum. 

In order to keep within reasonable bounds it is necessary to limit 
working-class dwellings to unfurnished dwellings consisting of from one 
to three, or, possibly, four rooms, generally let on weekly tenancy, at 
rentals of from 2*. or 2*. 6c?. to 7*. 6c?., or perhaps even to 10*. This 
will include tenement, cottage, and block dwellings. 

Dwellings in " made down " or " tenement " houses, houses 
originally constnicte<l for occu^mtion l)y one family, but let out in 
separate tenements to two or more families, have for years engaged the 
efforts of sanitarians for their improvement by adaptation, or their 
displacement by demolition. 

The type of the true cottage-dwelling is the cottage with or 
without upper floor, self-contained, and occupied by only one family, 
although it is not difficult to apply this term too narrowly. These 
dwellings still exist in large numbers in the metropolis, but their 
construction and surroundings are the very antithesis of suburban 
cottage-dwellings, and they may in most cases be added to the category 
of desirable demolitions. 

Block dwellings, on the other hand, are understood to comprise 
sets of dwellings super-imposed one above the other on the same base, 
possessing a common stair, and differing only from residential flats in 
length of tenancy, rental, and accommodation. Under the present 
inadequate restrictions as to construction, not a few recently constructed 
dwellings of this type are nearly as unsatisfactory as the dweUings they 
have displaced. But the majority are well-built, and it only requires 
the framing of bye-laws, and their due enforcement in the construction 
of this class of buildings, to ensure that in future all shall be constructed 
with due regard to health. This is a subject which urgently needs the 
attention of the legislature. 

In Mr. Charles Booth's recently published work on Labour and 
Life of the People, Vol. II., London, the existing block dwellings of 
the metropolis have been classed in various categories, of which the 
following is a summary : — 



Light, Air, and Sanitation. 


Blocks. 


Tenements. 


Population, 


" Very bad " and " bad " - - 
" Fair," " good," and " very good *' 


115 
360 


6,859 
28,921 


37,911 
151*197 


Total 


475 


35,780 


189,108 



To provide for increase of population, cottage-dwellings on new 
estates in the suburbs or the country, coupled with cheap and expeditious 
transit, are most desirable. 
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E 8lllTOUIldmg 

; tiiibiirhtkii the- 



LKlingH of tile 



Eiit ill oj'i.k-1' to {ifoiiiobi llid ht^lh Hiid cuiufort of luwu dwellings, 
Ihf ilpniolitioTL of pernitint'iitly iiisanitwy and ovCTorowclfHl dwellings 
ftiKl of hoTiues falling into dikpidntiou and decay is newsjwry, ttnd it is 
thpu a questioH of utilising tho eit^. If the site is to be devoted to other 
piuposes, then provision for a imniher of persona equiil to Ili(i [Kipiiltttion 
displaced may \3H uuule by the erection of cotlage-dwellings in thu 
Buhiirba, for in^Oanue, in deraoUtiona nmde for railway pnriJOses, If, on 
the other hand, new and ijuproved dwelliug^ ai'e to be ei'eotod upon tlio 
sitPj these may be rithpr rotlngp or block riwriiings. 

The effeet of clearing nmoll arena appears to be, tirstJy, to displace 
all grades of ottiiimntB alike, andtoi-e-disrtributelheni in the wnTouuding 
npighbonrhoodw, and, seconiUy, when die new antl imiiTOTwil dwellings 
have been itccIpiI, to BPt up a reverse current by which the hett*r 
grades are drawn into the new binhliugs, leaving the iniliti'erpnt and 
inferior in oceupiti on of tlii' older biiildinga on the arei 
the nite cleored ; whether the new bnildiugti be urban ( 
Hame proceNS trf re -allocation takeH plat*. 

It cannot lie doubted that the air and the aurro 
eiibnrb are moi'e hejietioial to the health, esjwcially of growing children, 
than those of the town ; but the dii^advaDt^ee of distance Eo^e 
themselveB appreciably felt in tlie espenditnre of time, t-nergy, and 
money on travelling, the ri'hisution of faniily ties, and the curtaUmeot 
of home life, the hnNban<l and other uiemberN of the family taking 
meals away fi'om home, the frequent losis of work if the exigeueies 
of occupation I'equii'c the worker to be at iihort call, the long abw-ace 
in oiHMipatione entailing exce[>tioiialiy early or late boui'e, the incretised 
expenditnre in the family marketing, the extra cost, Ac, if other . 
members of (^e family besides tbe husband work away from home, and 
other disadvantages. 

The snccesa of suburban viilugeM fihows that these ilisadvHntMges 
may be overcome, and that the cooditions may be made to fit Uie 
occupations of eertain classes; bnt, on the other hjtnd, the evidence of 
representative working meji before the iSelet-t Committee of the Souse 
of OomuioiiK inqniring into urtixmjEi' and labourers' dwellings went to 
show that to many claaseti of workmen the disadvaiitages of distanee 
were inan|H»«ble, and theBe cktisea mnat be honsed upon tJie deuied 
(lites, whether clearwi by public undertaking or by private enterpnse. 

It then becomes a question whether Muiall oi larf,e bmldmgH should 
be erected upon the site. To erect cottage-dwiUings in the centre of 
cities wonlfl be costly, and wonld place the rental beyond the reach of 
theelHSsea for whom they arc intended. Besides the oi em [ wded con- 
dition would be reproduced in housing the same rinmliei of persons 
on the same area, or il large proportion must remain impiovided for. 

The object to be aimed at is to diminish the crowding bj expanding 
the population throngh a gri'ttter amount of cubic space with increased 
light and air ; and, whilst reconstructing, to provide Improved sanitary 
arrungcnieuta, and to so dispose the dwellings as to enable them to be 
effectually supervised and protecte<l. 

The firwt eonsideration, therefore, is the amount of cubic space 
(judosable on aqnitre space. 



Block Dwellings for the Industriat Classes. 



105 



The square space requii'e<l for a ciib(^ to stand iiiK)n so tliat it may 
be surroim<led by a square o|)en area equal in width to lialf its lieight, 
(assuming that contiguous cubes would in*ovi<le the other half, so as 
to complete a width of surrounding area equal to the whole height) 
would be twice the length of the base or side of the cube squared, 
(2 S)' : whilst the capacity of the cube would be the length of the 
side cubed, (S)*. 
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Length of Side (S). Cubic Capacity (S)». 



10 feet. 

20 

30 

40 

50 

60 

70 



99 



99 



9» 
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1,000 cubic feet. 
8,000 
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27,000 

64,000 

125,000 

216,000 

343,000 
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Square Space 
required (2 S)*. 

400 square feet. 

1,600 

3,600 

6,400 
10,000 
14,400 
19,600 
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So that a cube containing 64,000 cubic feet would require only 
16 times instead of 64 times the area of square space required by a cube 
containing 1,000 cubic feet, — a simple and striking illustration of the 
gain of cubic space upon square space by increase in size under similar 
conditions. The effect upon the construction of buildings, although 
following parallel lines, is not such a simple deduction ; but upon the 
same area and under the same conditions a much larger proportion of 
cubic space to square space may be enclose<l by increasing the size of 
building, and the dwelling space may be further increased by the 
economy of staircase space and terrace construction in erecting rows of 
blocks. 

In order to estimate the comparati\e amount of cubic space 
enclosable in actual building it is desirable to briefly consider the height, 
depth, length, and spacing of blocks. 
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The lieiglit of i-ooms must Itu |>ro[)orlioi]ftte to NiKe ior tlip jmrpose 
of liglitiug aud vcutilatinn. Winiiows iDfttenally mfliit'ute thf, height; 
it in unilesirable to have windowB that cannot i-ouvpTiicntlj' be seen 
through or be eusily inauipnliitei). A window sis feet high is ample, 
unil if the Imttom rail 1m not more than 3^ feet from the floor, and the 
top nearly I'each the ceiling, as it should do, we have ft height of over 
9J fi-et. Even half iindergromid rooms are restricted to a, height of 
7 feet, a veiy minimum. Sir Douglas Gallon considers it desirable in 
Huiull rooms to obtain a height of 10 feet to facilitate ventilation, luarotse 
of height beyond what is necessary anil desirable increases the mmiber 
of stairs requireil to rench the next floor and diminishes the number of 
storeys, or renilers it necossai-y to increase the elevation, iu either case 
increasing the propoi'tionate cost. So that about 10 feet maybe assumed 
as a good standard for moderate sized dwelling rooms. Whatever the 
height adopted, it is not desirable that the rooms iu the up|H.T storeys of 
a block should be of less height than those of the lower. 

The uimiber of storeys ia obviously governe<l by the height of the 
rooms auil the total height of the building. 

The total height of blocks is limited by many considerations. It is 
higldy desirable, almost necessary, that a street shoidd run between 
every alternate row of blocks. Although iu the metropolis iu old 
streets, houses can be and are being constantly raisetl to heightjj out of 
all proiK>rt!on to the intervening spice, no new street can be fonnetl of 
less width than 40 feet, and no new building which shull exceed in 
height the width of the Ktrcct can be erectwl on the side of a street 
less than 50 feet wide. Last year only, a clause was iutrodueeil into a 
Geueral Powers Act of the County Council limiting the total height of 
builihngs to 90 feet. So that, provided it does not exceed 90 feet, 
the height of buihlings is under no legislative control, except in new 
streets between 40 and 50 feet wide. With increased height, difficulty 
of access to the topmost storeys increase;!, and the rentids t«ud to 
diminish. There is additional cost for increased strength of constmctiou, 
and the gain in cubic siMce in proportion to square spaoe tends to 
diminish. Beyond a certain height lifts would be required, the con- 
struction and working of which would add to the cost, anil endanger the 
lives of the large infant population prevalent in these buildings. There 
is a height beyond which it is on all counts false economy to build. So 
that blocks would be limited to a height of from 40 to 60 feel, or to four 
or six storeys of 10 feet; practically the latt«r is about the present 
maximum limit. 

The depth of a room according Xo Tn51at should not exceed one- 
and-a-hidf times the height from the floor to the top of the window. 
This would give an incidence of 30^ to the rays of light I'eaching that 
portion of the flooi- furthest from the window; if an angle of 45° were 
i-equired the depth would equal the height. According to the latter, a , 
room 10 feet high would be 10 feet, and to the former 15 feet deep as & 
maximum. The depth of onlinary double fronted terrace houses may 
lie roughly taken as varying from 25 to 35 feel, anil by doubling the 
maximum assumed depth of a single room, ns \<\i(i\<.; ii dcpllj of 30 feet 
ie reached. 
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Tlipw is no ii.lvHiitiiHv in cuiisUiiitiiig iihuiis I'nr l\w wovkiug 
cIuKs familii'M of h width or Iviiglli in lliu Hiil' of froiitagi.' reiiiiirinj; iu»irt> 
tlian o»e winilow to iiilorjnutJ'ly liglit tliem, (itiil it is iiigbly ili-^iinblc 
ttiat thc^y hIiuuIiI not exci'i'd ii li^iiglli timt v»n Up iiikiiiiiiU'lv Uglitcd ut 
tlie aitlL's. Till- iiiciilencf of ligtit viiti'riiig lioriiU)ti(»ll}' impiiigei! on tlie 
lat«ral WsIIm ut on a]|gll^ of 45°, tlip ilark Bngliw on t-wli niilc of tlin wmHow 
I limi niching or incrcnf^ing us ilic siili: wiills aiiproiivh or nxiLilc, ntitl the 
width of the room iDimt be govumtil luuri! by the width nud sitiiatiun of 
(lie window tliHii by tlie height or ilKpth of the i-ooin. 

Block dwellings I'Ufouragc iiificjisi'd kiigtli iis well ii» di'itth of 
rooms on nc^oiint of the gnttitci' ccoiioiiir uf groiinil kinhv ulttMiiiiid in 
niauy «ton-ywl ns coiitrtit;t<Hl with single-.stortiywt liiiihliiigx. Firwlly, 
bepaiiw? tht- initial gruniiil simw ueciipiwl by tht> iiii.TO(u<ie(I ««.« of the 
bniliiing wrvi's ii nniuVn'r of storeys, whcmis in single-slorcyiil biiJldingH 
innrenacd arcii of thi- building ri'ijiiireM » (wmiilioiidiiigly inereesed 
iimonnt of ground tu Ijc oovi'VbJ for piwh wparntw building. Secondly, 
becauMe the giwitcr the area of building Norvcfl by <i «ingle stHircasp, tlie 
grptitpr the PcoDOiny of Htaircpsc siMwe. So lliat Iho length of a Mingle 
block in limited liy the nundior of coiisctaitive rooms ace'iwildt! from the 
same slairuuie. 

The healthie.st cojiditioii of conslniftion i» ibtit in which through 
TPMlilation, or pf'i-flation, mwy he. obtained. Blocks may be ho con- 
stmetert as more or less to reproduti! one of the Imd fi-ntun's of baek 
to back houws. Oorridoi-s and lateral pMBSigea lire imdesimble, imA it 
is also inidesindile that bedrooms slionid heeotne jiaNsage ways lo roonia 
beyond; tliesie t'onsideratioiiy limit the inimber of consef'nlive dwelhng- 
rooms on either side of the wtaircsse. 

The length of a row of blocks is limited by the length of the 
ground area, but it is hIko desirable that the blocks shonld not be 
more inimerous than Ihe BuperiTttendent can eitieienlly cuiiervihe anil 
proteet. 

It is iinnecehsary lo enter here into the (liHadvwnljigPs and nn- 
hmlthiness of Mngte-fronted dwellitigs, especial!)' when erected in 
temices, from the absence of rcnr siaiei; find of through ventiliition or 
interior pei'flatioii. This is exliibited in its woi-st foi'U) in baek to baek 
houses, when two i-ows of single -fronteil ilwellings are en>eteil with their 
fronts facing in opposite (lireetions, the same back party-wall serving 
both rows, and a public street running along each front. Given the 
principle that the fronts of all buildings should face open spaces 
proportional* to the height of the buildings and along their whole length, 
and that the rear space should not only remain open, but should not be 
conveital into tt public thoroughfare (a moMt important point), there 
is wo economy of groiiud space in constnictiug single-fronted buildings, 
whether they are back-to-back or not. 

Out-buildings, towers, or projections abutting at right-anglea to the 
line of frontage are objectionable by im])eding light and air on either side, 
it> pro|<ortion to the dintanee they adya nee from the main front, and 
accoiiling to orientation. On the other hiind, there is great a<lvaiitage 
in lieing able to obtain cioss-xpntilation and i-ross-light between the 
main buiUliug iind the pi-ojeclion when tliiiJ contains the sanitary 
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jiiTHiigfmeuts. WlierL' such [WdjtiClioiis lire culiiariit-ltil uii ii>l<liliouu1 
;iiiioiitit of t^jeii bjmum; mIioiiIcI l)i> ]«i:]iiii't'il iu prujmiiioii lutlip initjuctiun, 
ii.ti<l tliu jiviJEif'tion )i1i<iitlil tint Im iiJIowoil to odvimei^ wi us to ubstnul 
I'Ktcrioi- perflation, aiul on iid ut^i-Murit so fnr us to close up tlie tstivti'b 
<>!' o{Kii e^iout.', wlit^tber in front ur at tbi; rtmr, forniiiig a ciil-du-siiu in 
cither case, the oiiij of (lie cmiHyiinl wml tiie otUitr of tlio sti'ect, nor 
slioiilil tcriiuses bi; iJei'niiluJ to iibut ilii-ettly u|>wii o«« aiiotlier at rigUl, 
imglps. OrienlMliun uIhu will uiitH-HSurily uffuct tlii? liffbtiDg, the latst 
obstnii'tiou to the stiu's rajH lipiiig yrebeatLil by buildings nmuiiig itattii 
iiuil south, 

Tariiic-es of blouks beiti^ iluiililu-froutetl, iKitli I'ciir ittui front itlioiUd 
t'lioe oiwn siuuren proijortiouat^ iji wi<ltJi lu tUn licight of the builiUugii. 
Tile quentiou whether tliis ]iroi>ortu>u shoultl be iMjuut to ihtf hmglil, 
iH'iTirilini: to Ui'. Clunieiit ; or to one-aiid-u-hulf tiiueK tlie buight, accot'il- 
iu;; to Dr. Trclat; or ahouUl vajy with Iiilituilvundorifutalinniitoeoriliiig 
to AUulphy Vi^. ; or with dtj aoiit« at«orJing to Von Gniberj v»» 
ilisL'uiuieil at tlie Viennu C'ungrt?)*^, and reiuaios uoiliHjiUeil. But tJint 
Ihe width of ofM'n ti|)Bi« on l)oth froulage» should be projXJrtionAte 
to tite height of tile dwelliugs i» tu;Lt;pt«ii, tuiU uiiytliiiig less tluui m 
wi<lth I'liiml til the height of the linilding nbove ground level would be 
una«».<e[ita1)le to hygiu[ii»tH. 

The reckleBs jnanniT iu wliieh ai the present uioueiit bloukci of 
dwelJiogs are being erected, with un utter diart-gard for thin provJtduii 
of light wid air, ealls moot urgently for legisUtive resliiotiontt iu tlie 
f!ouHlruetioii of thiii cliiHB of builduigt). 

Present uieti-ojioUtAn li^islatiou, ho fiu- tu> front uptwe in uou- 
eci'm-i!, only Hffeets liiiildingn in new istreetH, iuhI jm'W Htreets wt) few 
and for between in Ijondun ; fnrtherntoi^, it does not aSv*:l titreet£ over 
50 feet widt;. So far us rear sp>K« it^ t^oniKmed, it only provideH fur n 
spaoe 10 feet wide esteiiding the length of reur fronts of buililing.s frnni 
15 to 30 feet wide, 450 nqnare feet being held to sufRee foj- i.iiy Iruglh 
over 30 feet, but even this intKleqiitite provision is iiiopenitiw wWn I bi> 
witi: has pi-evioualy been oceupied in whole or in part by buiUiing-s; 
uud, fiirthernioris when, it doeit bouoiuo c^ieiutive it peruiit^ the 
Wht.le of the open i^poee to be built over up to the level of the first 

The growing antipathy of philMithi-t^iMttt to block ilwdhngs ■« 
greatly justiiied by the dreail of the nltiniate efteetx of the totaJ ab^jitv 
of any restrietioutt itH to thiit elass of buitdiikgs ereobtl on old mtea. The 
ei-ntwli! against inMiuitni'y dwellings, without uiioquate rej^trictioim n|>on 
tile buildiuge that will replace them, may make the last state woiw Mmrj 
the lii-st. The attitude of antipiLthy siuiit beuoiiie ouu of Hym{)at^y, and 
the ^orbi of saaitarianB and plnlanthropistJi sliouM riithw l»e dirooted 
to righting the wrong iw soon oii poHsible. 

Having briefly coitfiidenjd the conditions of coubtnictioU) we mav 
now pi-oeecd to ealcnlate the relative amount of cllbic space enclof<ahle 
on 11 reclangidar area under varying oonilitious of height of building. 
Such a calculation would only apply to a small area, at the most limited 
to a few aei-ea, for iu a lai^er areu other factors would bo introduced 
Whieli are lieyoud present cousideratiou. 
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When wipt'i-imiiONing dwellings one abova the other, for every addi- 
tional floor or stoTf.y the flodr jin'ji <■!' the wtorcy is tTviiiouii.-ied, and it is 
only neeeSsary to provide space pqiial to th« areas of tlic two fronb*. 
One interspace will serve tlip opposed froiitJ' of two blocks, that is, 
each block will have on eitlier side of it one-half the anioiint of open 
space due to it, and the width of open space to be cakiilatwl witJi each 
block will be proportionate to the height and nnml>er of llje sloi-cvw ; 
the same applies to the pnds of tlie rows of blocks, 'riu-ri'fiiii-, llie 
depth of tile block, pins the width of the open space on one side, will 
equal the depth of total space occupied by one block, and thin divided 
into the total depth of the area will give the uumber of blocks. 
Axsnining that the length of tlie blocks is equal to the length of the 
area, less the. eipace required at each end, and that each storey or stage is 
of the same height, then the cubic ca)>acity of one block uiidtiplied by 
the number of blocks will give the total cubic space euclosable. 
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Let it be assumed that the total area is 500 feet by 250 (about 2*87 
acres) the former being the depth, the latter the length coinciding with 
the long axis of the buildings ; that the depth of each block is 30 feet, 
allowing two rooms each of 15 feet deep; that the height of each floor 
is 10 feet ; and that the width of intermediate sjmce is equal to the 
height of the blocks. 

(1.) The first step is to find tlie number of rows of blocks. 

Let I) =: total depth of area ; 

d = deptli of one block ; 

h = height of one storey ; 

n = nimiber of storeys ; 

w = width of one interspace ; 

D 
then w = h an<l , . , = number of blocks. 



If 1 storey high 
„ 2 storeys „ 
„3 



d + nh 

D _ 500 
d -f h ~ 30 + 10 

D _ 500 

d -h 2'h "" 30 + 20 

D 500 



= 12*500 rows of blocks. 
= lOOOO 
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„6 

,,1 



» 



» 



J> 



> » 
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d -h 3h ■" 30 + 30 

D _ 500 
d + 4 h "" 30 + 40 

D 500 

d +"5h 30 + 50 

D _ 500 
d + 6 h "" 30 + 60 

D 500 

i\~+ Th^ 30 + 70 



= 8-333 
= 7142 
= 6-250 
= 5-555 
= 5000 
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» 



» 



(2.) The second step is to find the cubic capacity of one row of 
blocks. 

Let d = depth of one block ; 
h = height of one storey ; 
n = number of storeys ; 
L = length of area ; 
then d X nh X (L— nh) = cubic capacity of one row of blocks. 

cub. fr. 
If 1 storey high - d X h x (L - h)=30 X 10 X (250-10)= 72,000 
„ 2 storeys „ - d x 2h x (L-2h)=30 x 20 x (250-20) =138,000 

- d X 3h X (L-3h)-.=30 x 30 x (250— 30) = 198,000 

- d X 4h X (L-4h)=30 X 40 X (250-40)=252,000 

- dx 5hx (L— 5h)=30x 50x (250-50)=300,000 

- d X 6h X (L-6h) = 30 x GO x (250 -GO) =342,000 

- d X 7h X (L-7h)=30 X 70 X (250 -70) =378,000 
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(3.) The third step is to find the total cubic space enclosable. 
Let N = number of rows of blocks ; 

C = cubic capacity of one row of blocks ; 
then N X C = total cubic space enclosable on the area. 
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If 1 storey high - 12-500 X 72,000 = 900,000 cubic feet. 

,, 2 storeys „ - 10000 X 138,000 = 1,380,000 „ 

„3 ,/ „ - 8333 X 198,000 = 1,050,000 „ 

„ 4 „ „ . 7*142 X 252,000 = 1,800,000 

„ 5 „ „ - 6-250 X 300,000 = 1,875,000 „ 

„ 6 „ „ - 5-555 X 342,000 = 1,900,000 

„ 7 „ „ - 5000 X 378,000 = 1,890,000 

On this area 500 feet by 250 feet, equal to 2*8787 acres, the amount 
of cubic space enclosable per acre, would be — 

1 storey high - 312,641 cubic feet. 

2 storeys „ - 479,383 „ - 533 

3 „' „ - 573,175 „ - 19-0 

4 „ „ - 625,282 „ - 91 )► Increase per cent. 

5 „ „ - 651,335 ,, 41 
„ ,, - 660,020 . „ - 1-3 
7 „ „ - 656,546 „ - 05 

On the above area buildings four storeys high would enclose double 
the amount of cubic space of buildings one storey higli under the same 
conditions. 

On a larger area the increase of cubic space would be proportion- 
ately greater. For instance, if the area were double the depth and length 
(11*4784 acres), then under the same conditions the following would 
approximately be the amount of cubic space enclosable per acre : — 

1 storey high - 320,220 

2 storeys high - 501,950 = 56-7" 

3 „ - 614,300 = 22-3 

4 „ - 687,000 =11-8 

5 „ - 736,000 = 7-1 

6 „ - 766,650 = 41 

7 „ - 786,800 = 2-6 

8 „ - 798,450 = 1-4 

9 „ - 803,800 = 0'6. 

So that, given an area, the greatest amount of cubic space enclosable 
with due regard to health provisions may be calculated, and the cubic 
space adopted as a uniform standard' more valuable than the mere 
number of tenements, or of rooms, or the square space, as a basis of 
calculation for the size of block buildings, cost, accommodation, density, 
and mortality. And in proportion to the cubic space enclosable the 
number of persons housable on an area may be calculated. 

Restriction of time will only allow of a brief but sufficient reply 
to the prevalent objections to blocks. 

It has been urged that block dwellings are, from their unsightliness, 
repellent to the classes sought to be attracted ; but it is a poor com- 
pliment to the resources of architects to attribute to them inability to 
provide embellishment at moderate cost by beauty of form, colour, and 
ornament. The objection that the working classes avoid them on account 
of their collective arrangement, and the objection that a class superior to 
those they are intended for takes possession of them, as well as the 
fact that residential flats are in favour may be left to the objectors 
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to rpi-oncilp with the (.-on struct ion of iho ilwcUings tinil tlif VuxbWi' of 
occiiimutfi. 

It 1ms bpuii finticipntcil t.h«t blocks uiBy rftpiiily detprioratp ; but 
wliPii wibHULntmlly ponstriictwl, with iliin regard to sniiitary imtl social 
rpqiiirpments, thpir condition will dcppnd npoii pfficient supervision and 
niaJntPimucp. Under pt'oper manngeinent the one roof, dnuii, Bt&ir<!KSp, 
■waler-siippi) , gas spmif, Ae., upon whieh so lUiinv aif depeiuient is 
less likely to rpnifiJn defective or nurpuipdied than when luuler less 
dirpet supervisimi, and with fewor to complain, as in umaller buildings. 
Only imjiroper usage pan pause deterioration, and tins applies eiptnlly 
to tlie small as to the large building. 

Tbe staircase open to the sti'eet ia rightly regai-dcd as a most 
objectionable feature. The staireasea of twiiwnent lionsps whose front 
doors are riirply closeil are largely aMiOiintsble for the ilelileinent and 
destruction in this class of houses, and the saiuc deterioration will 
nltimately doubtless take plaw in thii blocks which replace t.hem. It is 
necessary to distingiush between 1>eing open for the purpose of light and 
air, and being open to the accpss of any and evprjhiMiy who choosers to 
enter. The former is as highly Iieneflcial as the latter is delrimeiital. 
The staircases shoidd open into the inten-ening spue* between the rows of 
blocks, but thpre shoidd be ouly one public or main entrance to the 
courtyard or gni'den of block dwellings, and this shoidd hp directly 
under the control of the superintendent. The legislature is largely 
responsible for these oppu staii-cases, by the unrensonable mannet in 
which the inhabited house duty is axsessed, which coiopels the staircase 
to be open and form part of the sti*eet in onh-r to claim exemption for 
the dwellings under 20/. ft year (7*. ^-^^d. i>er week) rental. This ia a 
condition that urgently requires alteration.* 

Apart from the influences of town life, is there any reason to 
suppose that block dwellings are pey se unlipalthy ? Residential flats 
are not held to be less healthy than splf -contained hoiiBes. Provided 
that the proportion of open to eovered space is ailequate to permit of 
proper access of sunshine and daylight, of sufficient aeration and per- 
flation, iiicreaswl height of building can scarcely cause any direct injury 
to health. On the other hand, the conditions of life are dissimilar in 
cottages and in blocks in iniportnut respects. 

In block dwellings the farnilies, an<l especially the childrea, are 
brought into closer and more fre<)iieat contact, and the sanitary arrange- 
ments are under more constant supervision. The effects of these 
conditions upon the mortality, as compared with London generally, 
have been most ably demonstrated in a paper upon the vital statistics 
of block dwelling.* read befoi-e ihp Boyal .Statistical Society in rebmary 
of this year by Dr. Newsbolme. He showed that, notwitbatanding 
that the age-distribution of population in Peabody buildings was much 
le.sa favourable to a low mortality tliiin in London as a whole, the death 
ratflwas 2 per 1,000 lower, and that the birth-rate was much higher, 



* The Ciiglani.t and Inland lievenue Act, 1891, which has aaXj just become Ian, 
inJirecIlj removeH the obslriittiou hithecto exieling to [ho construction of block 
dwellings with one nmin onlraiicL- under ihe superinteuilei.t's coulrol. 
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and the infantile mortality much lower than in all London. But that 
the death-rat€». of children between one and five years of age was 
higher, and was caused by scarlet fever, diphtheria, and still more 
largely by whooping cough and meiisles, disea.ses to which children 
are so prone, and which are communicated mainly by direct infection. 
In this respect the social condition induced by block dwellings resembles 
schools, and is equally remediable. Another point elucidated was the 
influence exerted by the greater supervision of sanitary arrangements, 
in the fact that the death-rate from typhoid or enteric fever was one- 
half that for all London, and it is well recognised that this dise^ise is the 
best test of sanitary conditions available*. 

Time, again, will not permit of the consideration of the various 
classes of block dwellings, but the distinction between dwellings with 
private sanitary and domestic conveniences and those with conveniences 
in common is important, as it materially affects the social conditions, as 
well as the cost, and also the cubic dwelling-space available. The higher 
aim should be to construct ]>locks of " houies," the expression so aptly 
used by Mr. James Moore, t\w well-known secretary of the Improved 
Industrial Dwellings Company. Tins may be supplemented by baths 
and wash-houses supplied with hot and cold water and hot drying 
closets, a mortuary, means of isolation for minor infectious ailments, 
possibly a residing and a recreation room, or any addition that may 
make the workman's quarters in towns desirable residences according 
to the i*ental he can afford ; and efficient regulations nuist be trusted to 
complete the work. 

The high i)nce of land impels private individuals and companies to 
erect block dwellings in great cities ; but there is a limit to the size of 
these blocks, especially in height, as I have shown ; with each storey of the 
building raised the economy of space increjises in a correspondingly 
diminished proi)ortion, so that the ratio of height of building to width 
of interspace b(ung tixcnl, economy will self-impose a limit to the size of 
block dwellings. 

The conditions of construction requisite to secure adequate light, 
air, space, and sanitation, in order to prevent injury to health may be 
defined. The maximum amomit of cubic space encloseable on a given 
area in accordance with these conditions may be calculated. In pro- 
portion to the cubic space enclosable, the maximum population housable 
on a given area may also be calculated. But in the construction of 
block dwellings, the requisite conditions should not be permitted to be 
infringed, and to insure that these conditions will be observed, their 
construction should be controlled by special legislative enactment, 
imperial or local. 

The reasons for demanding special legislation are various. All 
buildings, whether inhabited or not, are controlled by special legislation, 
but the requirements, and particularly those for open space, are totally 
inadequate for dwelling-houses of large size. Large blocks of dwellings, 
such as workhouses, prisons, asylums, barracks, &c., are erected under 
the responsible supervision of governmental or public authorities, which 
ensures due provision with regard to health being made ; but no special 
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coiitiYil is fxinTisol to i>rf*pnt, irrpspoiisiblo iuilividuals froni civctiiig a 
class of btoL-k (IwellingH inferior to tlie ilwellings they ili.Bplace. By 
Biwciiil pennissivu pnBctiiienI, tUe Government lias provideil in tlie 
Public Health Acts Aiiipiiilmont Act, 1800, tluit a building not originally 
constructed for liwellitig piirposeH Khtill not bo occupied ns a dwelling 
unless it KatisEy tlic nHiuiremf-ntH of the surveyor, but therp is no 
definition of what these requirements are or nhonld l)e. Fftctories are 
controUeil by sppcial legislation. SiJwinl legislation, again, has bwn 
treated for the exemption of bloek dwellings from inhabited house diitr, 
and iiiMtii nipdicwl offiters of health the onus Iw been thrown of ferti- 
fviug that the^e buildings are constmcteil with proiier piwision for 
hciiUb, hut thtii-e ate no definitions of the conditions that entitle to this 
exemption. The Housing of the "Working Classes Act, 1H90, deiilB 
with lioHses unfit S«v hnman habitation, but there is a wide margin 
between the altsolute unfitness of existing stnictures and the ivijuirements 
necessary tor future erections. 

In onler, therefore, to ennble the special legislation wlready created 
in regard to existing block dwellings to l)c complied with, nnd also to 
prevent such dwellings fmm lieing erected in futun' in n manner 
prejudicial to the public health, special legislation to eoiiti-ol the 
construction of bhvk dwlliiigs for the indnstriid cliisses in eitifs is 
indispensidite. 



Two and Thraa-Storeyad Tenements for the People. 

LllCKE WORTHlNCiTO.V, A.K.I.D.A. 



The following remnrks nnd figures are sn effort to assist in 
showing the desirability and to prove the commen^ial possibility of con- 
structing in our crowded centres of population isolated model homes 
for the weekly-wage-earning classes, in buildings of two and never 
more than three storeys in height, in accordance with certain arraugenientw 
of planning. 

Although it may be well tliat philanthropy shoidd be the moti\-e 
in all schemes for the housing of the people in the metrojMiUs or other 
centres of population, their execution should be based on u sound com- 
mercial foundation, and the rental of the buildings such ns to secure a 
reasonable dividend. True philanthropy dictates the desirability of 
low tenement houses, and I have worked out two schemes to prove their 
commercial possibility. 

The various commercial companies and other agencies which are 
employed in the metrojxilJs in improving the dwellings of the weekly- 
WBge-earning cla'is have almost invariably erected blocks of tenements 
thrive, four, five, six, and even seven storeys in height, .so arranged as to 
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crowd the greatest accoiiuaoilatioii on the sitt^, with often but little 
consideration for i)roi)er light and air, and constructed so as to save 
expense by the provision of common entrances, staircases, and con- 
veniences. Many of these model blocks in London ai*e excellently 
planned and built, while some are so arranged and constructed as to be 
no better than the (condemned houses they replace. 

It is not th(^ j)rovince of this paper to enter into the merits and 
drawbacks of these (»xisting metropolitan model blocks, which arc? being 
laid before the section bv other members. 

It would be well for the (•onnnunity if the 30 metropolitan agencies 
were to work more* in the spirit of the following suggestions, which have 
already Ixhmi tried, though not to any great extent, in th(» metropolis : — 
(1.) To buy up and put in order the existing dilapidated cottage tene- 
ments to be found in almost all localities of the metropolis. (2.) To 
construct in the suburbs, off the regular line of street traffic, two-storeyed 
houses at a rentid within the rea(»h of the classes earning low weekly 
wages. (3.) To erect in the metropolis new model tenements, never 
more than thive storeys high, and, in so far as possible, i)rivate isolated 
homes. 

With regard to No. 1, viz., the improvement of existing small 
houses: — If well carri<»d out and superintended. Miss Octavia Hill's 
plan of purchasing houses, purifying them, and fitting them for 
habitation, is exc(4l(Mit and bcMieficial in all way.^. With rentals varying 
from 2y. to 10>\, the cost of accommodation per family has been 118/. 
to 130/., and the undertaking jiays an average of 4 to 5 \iev cent. On 
the other hand, the cost of accommodtition for families in such model 
blocks as are to be found in Farringdon Street, for instance, varies from 
171/. to 315/. 

With regard to No. 2, viz., the construction of suburban dwellings : 
— There is an estate in South Bermondsey which provides the following 
luxurious and private homes for 69. 6</. The houses are built for two 
families, each tenant being responsible only for his own tenement, 
which consists of a parlour, bedroom, kitchen with the best kind of 
kitchener, and scullery with fireplaces, copper, sink, &c. With the 
exception that one tenement is above and the other on the ground floor 
there is no difference between upstairs and downstairs, and the homes 
on the first floor are so planned that the upstairs occupiers can, if they 
wish, keep themselves entirely private. On a similar principle, but with 
lass luxury, suburban houses should and could be built at a rental of 
3*. to 4*. 6/f. Such homes are undoubtedly the most popular if the 
workman can arrange to live in the locality. 

In support of No. 3, viz., the construction of cottage homes in the 
town, let me say that the existing model blocks often do not let well 
in localities where small houses enter into competition, even where the 
dilapidated condition of such houses may l)e both injurious and uncom- 
fortable. Tenants prefer an uncomfortable cottage to a tenement in a 
large block of dwellings. 

I have taken some pains to interview the superintendents and 
tenants of many model blocks in th,e metropolitan area, and also the 
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tenants in many of the dilapidated houses of our side streets, and aim ost 
invariably they state that they have a deeply-roote<l dislike to living on 
the same staircase as 20 other families, who may or may not be 
respectable, and consider moving into " the buildings " as only a step 
better than going into " the house." 

Estimate proving the commercial possibility oj isolated houses in parts 
of the metropolis beincf buildings constructed only two stories in 
height. 



Capital Account. 



s. d. 



Contractor's tender for building 200 

cottage homes comi)lete, according to 

dra>vings, sijecifications, and quantities - 29,000 
Add for unforeseen extras and fees - 2,500 



Total building capital required - £31,500 



Annual Expenditure. 

Annual rental of land at 2\d. per sup. foot 

per annum - . . - 646 10 

Maintenance, on precedent of properties in 
the neighl>ourliood of Whitechapel, in- 
cluding rates, taxes, repairs, collection, 
management, empties, arrears of rent, 
&c. - - - - - 951 

Sinking fund - - - - 40 

Total maximum annual expenditure £1,637 10 

Total income from rents - - 2,795 

Total expenditure - - - 1,637 10 

£1,157 10 

This return of nearly 4 per cent, would become a safe 4^ to 5 per 
cent, if the tenements were three instead of two storeys high. The 
rents average 2s. 6d. a room, the majority being two-room tenements. 
The homes are isolated, and the accommodation is liberal. 

The above figures are based on competitive tenders procured from 
contractors in the spring of 1890 on definite sites, in order to verify 
the statements made in the author's pamphlet " The Housing of the 
" Poor in London," April 1890, which was a plea for * Cottage Homes 
* in the Metropolis.' 
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DISCUSSION. 

Xr. E. Bond, X.A., Hampstead, speaking on the question ot' flat 
roofs, said that people would not use them. They were difficalt to keep 
dry, and expensive in plumbing. Ai'cbitects had put up a number of 
buildings with flat roofs, but somehow they did not take. With regard to 
the Gottago-dwellings advocated by Mr. Rowland Plumbe, he was glad to 
hear so pleasing an account of the experiment at Noel Park, but he 
regretted the mention made of Miss Octavia Hill, because the latter did 
not go so far as Mr. Plumbe, although that lady had nixloubtedly a 
penchant for cottage-dwellings. He know a lady who had lived for a 
considerable period in a block of dwellings, and who spoke of them very 
highly. Ho was of opinion that when such dwellings were properly 
looked after, the objections commonly brought against tlicni would be 
found to have no good foundation, but the lady admitted that the system 
would break down if anybody who chose to pay the rents demanded were 
admitted. A proper superintendent and proper regulations wore neces- 
sary, and the regulations must bo enforced strictly, as in city residences 
they always were. He was not an advocate for surrounding London with 
groups of houses such as Noel Park. London might be considered a 
huge wheel, of which the lines of communication were the spokes. Noel 
Park was on one of the great lines of communication, and if such groups 
continued to be multiplied they would soon have crowded agglomerations 
in certain spots with great open spaces intervening. London was made 
up of a number of once separated villages, now in process of time 
connected. The cottage-dwelling, which had usually one story above the 
ground-floor, was the commonest type of London house, and if, as had 
been stated, there were only 200,000 persona dwelling in the blocks, they 
were not likely just yet to oust the cottage- dwellers. With regard to 
block dwellings, he did not think there was much in the noise or in the 
height objection. A more formidable objection was the want of proper 
spacing. If the sites weie of sufficient area for the number of blocks to 
be erected, the ground-floors ought Co bo as light as the upper floors. 
There was an enormous difi*erenco in the price of sites in diff*erent parts 
of the metropolis. He knew of sites where the price of the land would 
reduce the ground-rent per room to 3t?., 3fc?., or 4c?., while other quite 
similar sites, bought in the ordinary market, would cost 7d. per room. 

Xr. Noble Smith, F.R.C.S. XSdiu., said that the last speaker 
declared that the flat roof had been tried as an experiment, and had failed. 
That might be only because it had not been sufficiently tried. They could 
not hope to influence much the formed habits of the adult ; it was the 
young whose habits they might be able to reform. A most prolific cause of 
disease and death among children was due to rickets. It had always been 
found that as opportunities of getting exercise in fresh air increased, the 
tendency to rickets diminished, and that disease alone was the cause of so 
large a proportion of all ailments that it was worth a great effort to 
reduce it. Nine-tenths of the cases of accidents treated in hospitals were 
accidents occurring in the streets — children run over or knocked down by 
vehicles. The effluvium of the streets was injurious, and rendered them 
very undesirable places for recreation. 

Mr. Ralph Nevill, F.S.A., pointed out that much of the un- 
healihiness of back streets had passed away through the introduction of 
asphalte. All back streets and courts should be asphalted. The whole 
life of people living in courts had been changed by asphalte. Concrete 
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might bo euccessfolly employed loi' Hut roofs, but uotliing was bo likely to 
be permaDent oaaspbalte. Thb principal objection bo had to ui'getigftinsb 
HatroorE whb that tiiere was no society tbcre. ThecottagtisihatsiiiTonnded 
our village greens i'l England were atauag the great beautit^s of Engliah 
landscape. Block dwollings were not attmctivD to country people, and 
such people would not go ou roofs. With regard to spacing, ho agreed 
with Dr. Sykes, and pointed out bow the lattor'a argnmcnta might ha 
Btrenj^hont'd. 

Ht. J. F. Seddon, F.It.I.B.A., xiiid that London was no placa 
for faclories, bmiI Borne day when we liad stifled au archbishop, wo should 
find that out. Loudon wouhl be gi'eatly improviid if through the sqnnros, 
which at pi'esenti seemed if> lie given up to oats, thoy were to drive wide 
boulevards. 

ICr. B. H. BnrrongliB pointed out that in jl^ew York City the 
upper floors wero more nought after, and obtained higher reuts, thnn tbo 
first and ground ttoora. A highci' valiio was placed upon the flats 
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grew, to porsons who had not earned it. 

Mr. Hoopsr (Director of the Victoria Dwellings Company) referred 
to the paper on "Block Dwellings," and to the objections commonly 
urged against them. One of the best-fauuded objections was the great 
height of the buildings. They caused draughts of cold air in the streets 
below, and shut ofl' from theni Ihe rays of the sun. It would be an 
improvoment to increase the size of the windows. Ho hiid had some 
cxi>erience of the use of flat roofs as playgrounds. It was not of a favourable 
charaoter. The tenants at the top were incouvunienoed by the noise, and 
gave notice to quil. Tho Company had been obliged to forbid the use of 
the roofs for playgrounds. It was very difScult to keep such roofs water> 
tight. The erection of blocks of dwellings, in places till then occupied ■ 
by small houses, had often been found bpncficial to a district. One such 
district, which had always been a terror to the police, ou lioiug cleared 
and tba site occupied by blocks of dwellings, had been reudercd quiet aud 
lranf[uil. 

Mr. H. ]^. Beckwitb (Liverpool) wished to mention some of his 
Liverpool experiences of blocks of dwellings iu tho Scotland-road district. 
Largo numbers of people of tho lower class had been cleared out of small 
old houses and sent iulo blocks, but it was found that they would never 
buy coals as long as the doors and windows were intact. If Dr. Sykes 
Could suggest a remedy for that, they would be greatly obliged to him. 

Mr. Councillor Hannam (Leeds) agi'ood that it wasyery diflicult 
to make flat roofs watertight, aud be regarded them as thingn of the 
past. With regard to small houflos, he said they had in Leeds a large 
number of baok-fo-back houses, They admitted that such houses wore 
bad ill principle. They could forbid them, but to do so would be as useless 
as to forbid the puttiug up of walls anywhere round about Leeds. The 
Cottucil must pass the plans sent in, if they fulfilled certain conditions. 
Thoj had 50 blocks of dwellings, each of eight buildings iu a block. He 
Was glad to welcome the remark that the width of the street should be iu 
])roportion to the height of the h 
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Mr. H. H. Collins said he did not wish it to go forth that the 
section approved of bnilding back-to-back houses, which stood condemned 
by the whole world. As \o block dwellings, a great objection to their 
use wa3 exactly what Mr. Bond had said, though with different intent. 
Mr. Bond had pointed out that it was requisite to carefully select the 
tenants, as, otherwise, they would get undesirable ones, and that a 
superintendent was wanted to see that the regulations were complied 
with. That seemed to him to bo the description of a prison rather than 
a home, and that was just why costermongers and similar classes of people 
preferred to live in their insanitary dwellings to going into the sanitary 
but inquisitorial ones. With regard to the philanthropists who formed 
companies with a largo amount of money, and paid dividends of ^ and 5 
per cent., thoy could make conditions with county councils, and get land 
at a far different .price to that which the ordinary builder had to pay 
The consequence was that there was no healthy competition between 
private and public enterprise. Frequently he had advised friends to 
acquire some plot that was admirably adapted for artisans' dwellings, but 
the answer had been that they could not afford to let the rooms under 
3«. 6f2. a week. If they went to the Peabody Buildings, they would find 
that the rooms (built with charitable funds) did not cost more than 
1». \0\d. to 2«. There was no use in investing money under these con- 
ditions, for, even if the rooms were let, tenants were certain to move as 
soon as there was a vacancy in Peabody Buildings. It was antagonistic 
to private enterprise to compete with public or semi-public fuiids. Sir 
Sydney Waterlow made it a boast that they could make more than 6 per 
cent., but they only gave shareholders 5 per cent., and no more. It 
seemed to him time to turn the tide in favour of these companies being 
placed in the hands of the trustees. As to the character of the tenants, 
it so happened that there was a block of buildings at Canonbury almost 
identical with the plan of Dr. Sykes, which had l^een intended for the 
artisan class, the outside rent being 28. M. per room. But all these 
buildings were not occupied by the class for which they had been intended. 
There wore no inquisitorial conditions. All they wanted were people who 
were respectable and paid the rent. There was the usual inspection 
every six months to see that the repairs were attended to. To his astonish- 
ment, he heard music going on in these buildings, and ho found them to 
be occupied by clerks, and so forth. Referring to working men's houses 
in suburbs, arrangements should be made with the railway companies to 
enable the occupiers to recoup themselves for the time and money required 
by travelling. 

Br. Griinsliaw, Begistrar-General for Ireland, said that com- 
parison of the experiences of various towns was of the greatest importance, 
and ho would give them his experience with regard to Dublin. Most of 
what, he had so far heard related to London, where altogether different 
circumstances prevailed, the area between the city and the suburbs of 
Dublin being perhaps one-twelfth that of London. His remarks might 
also be of interest to the other towns represented. In the first place, the 
artisan must live near his work, not necessarily in distance, but in point 
of time. The cost of covering a great distance was counterbalanced by 
a heavy rent in town, and the expense was, therefore, the same thing. 
For the artisan's health, however, it was better to live out of town. The 
Dublin Artisans' Dwellings Company had been founded some 17 years 
ago, with a view to carrying out the Act which had just then been passed. 
They had commenced with a capital of 50,000L, which had been gradually 
raised by subscriptions and loans to 200,000?. They had tried both block 
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buOdtnga and aottagea, the resall being ibat tho cottages hod been much 
preferred, and they also paid better, for two resBons. The first reason 
was greater economy in coustmptioti ; aud, in the second place, it liod 
been found that the tenants deserted the blocks for cottages if auy oot- 
tagOB were built within a reasonable distance of blocks. People were 
quite willing tu pay more rent for n cottage than for rooms in a bloi;k. 
The resnlt in one jwrtion of Dublin wna that the company iictiially had to 
redncB the rent of blocks in order to eiuible them to compete with theiv 
own cottagea eroetod in the Tioiuity- The company paid a dividond of 
4i per cent., and hail a considerable depreciation fund. He wished to 
mention these pointa specially, ns Ihere eeemed to be some sort of con- 
troversy as to which was the best foi-m of hoMB for the ivrtiaan, Dublin 
arliHaua oiidonbtodly pi-oforred the cottage, in which they took more 
interest than in lilocktt, and which they liked to niako homely l>y little 
decorationa. He might mention tbat the I'eaxon why he was bo intimately 
acquainted with the interior and the little artistic ottorla was that for soma 
years a prize was oft'ei-ed for the beat kept liouao. Anyone who choao to 
put hia name down for these prizea wds enrolled, and he hail undertaken 
to act aa chairman and iirganiaer to go round these places and examine 
them, the reault being that the cottagera uirarinbly beat the inhabitants 
of the block liabitationa for tidiues»<, neatness, sftiatic arrangements, and 
for window gardens and flowers. Therefore, he was one of those who 
believed in the moral influence of things of tiiat sort, and, morally he 
thought cuttaifea were a aujierior method of housing the working oloBaes 
to block dvrellinga. He would mention that the death-rate in these 
houses was singularly low as compared with that of the whole of Dnblin, 
but Dublin was nnfortuuately, a town with a very considerable death-rate. 
The width of streeta was a matter which came only alightly into qneatiou 
in Dublin, because it was not the habit thero to build very high honses, 
owing to the fact that ground rents were not as dear as in London. How- 
ever, ai a medical man, he looked upon the width of streets aa one of the 
moat important elements in the matter of health. It was not merely a 
qnestion of air-apace that was involved, bnt also a question of light. 
Hnman beings were ns much dependent upon light for their health as 
plants, and would come into a half-starving condition without siiiRoienl 
light ivnd air-space ss the latter. The question appeared to bo whether 
the housing of the working classes was to be carried on as philanthropy, 
as buaineas, or as a mixture of both. His opinion was that enlightened 
business companies who had regard for fan' dealing with their tenants 
possessed quite sufficient philanthi'upy, and yet worked on sound business 
principles, and he considered that the plan adopted by the Corporation of 
the Oity of Dublin in dealing with the problem was founded on the best 
principles. The Dublin Corporation provided nightly lodgings, single 
rooms, and dwellings for very poor jjeople, eithei- single or married 
without children. They had also supplied small cottages at very low 
rents, limiting these according to the circumstances of those who occupied 
them, on the principle that this part of their work was, in fact, in she 
nature of philanthropic efEorts to assist tbeso people, 

Mr. Connoillor Atlia, Leeds, said he had understood, two days 
previously, that the question of back-to-haok houses or cottage dwellings 
varins flats or blocks was to have been adjonmud to the present sitting. He 
did not know what his friends might think of hira if he stated that he lived 
in a diHtriot jiopulattd |iy 75,000 people, and that 75 per cent, of the honsea 
were back-to-back ones. Hut he wiahed gentlemen to uudcrfltaud that 
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there were back-to-back honaej and back-to-back houses, and those con- 
structed in Leeds must not be compared with the old-fashioned ones, — 
badly spaced, with dirty corners, &c. They were constructed on sound 
principles, with good sanitary arrangements for cleanliness, the pre- 
vention of dirty corners, &o., and the death-rate of his district had been 
almost the lowest of the borough when the last figures were taken. It was 
18 and a fraction, whilst in other districts it was" over 22. Mr. Atha, 
assisted by an illustration on the black-board by the Chief Inspector of 
the Leeds Corporation, explained that there were blocks of sixteen 
houses arranged in two rows of eight each, and separated in the middle 
by a space of 15 ft. wide. That space contained the closets for the 
sixteen houses. The streets running round the blocks were 36 ft. wide, 
and were well looked after, lie was very much startled to hear anybody 
advocate erecting great buildings for the working classes in London, 
because there was a danger in throwing too many human beings together. 
Their system of back-to-back houses distributed the population over a 
large surface, and if properly built, the whole of the blocks could be kept 
as dry and well ventilated and as healthy as any other houses. If they 
forced upon the working population houses at higher rents, they would 
pay as long as they were in good employment, but with lack of work 
setting in they could not pay. Their principle of giving the men 
cottages, even if built back-to-back, made them saving and thrifty, 
because they felt they hud homes in their cottages. There were hundreds 
and thousands in Leeds who strained every nerve to purchase the freehold 
of their own cottages. Under other systems all the individuality would 
be driven out of them. 

In answer to various questions by the Chairman, the Chief Inspector 
of Leeds said that evciy house was self-contained, except the conveniences 
There were two bedrooms, two sitting-rooms, kitchen, scullery, and a 
spare room. Every room had a window. 

Mr. Gordon Smith said he was very anxious thut the gentlemen 
from Leeds should not go back to Leeds under the impression that back- 
to-back houses were at all admissible. He thought that question had 
been quite settled, and he was prepared to show that there ^^ere no 
advantages and a great many disadvantages, in back-to-back dwellings. 
As regarded cost, there was practically no difference, as no more than the 
requisite conditions were insisted upon. As regarded the difficulties they 
had to deal with at Leeds, he knew that they were acting under an Act of 
Parliament, but that could be altered very easily if there were a desire to 
that effect. That had been done in Liverpool, Manchester, Birmingham, 
and other important towns. 

The Chairman (Mr. Blashill) held that every kind of view had now 
been well discussed, and he would now use his privilege of making some 
observations. It was quite true that a large percentage of the population 
in any kind of town was desirous of rising and of improving their homes, 
and, as a general rule, did very considerably rise. But, unfortunately, 
there was also a number whose tendency was exactly in the opposite di- 
rection, whatever kind of accommodation was offered to them, and with 
them there was the trouble. There were good, bad, and indifferent 
everywhere ; but the young wanted teaching, and, therefore, the principles 
advocated by those in power must be the very best from every point of 
view. Every class of habitation wanted supervision as far as it was found 
necessary. If it were shown that the higher classes neglected their habi- 
tations, they would also have to be supervised. He could not agree with 
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iTeduciblc mhumum, in which any of 
light seem a mdieal pi'opoaition, but 
wme to that, even for "unakilled" 
labourers. He did uot know what "unskilled" labour meant, unlpsa it 
referred to people who could not do anything. He knew of no labour 
that did not require Bomo skill, and they wore not going to erect wretched 
buildingB simply because a certain boiaII class of the population did 
nothing, and could uot work, and called themsGlvca " unskilled labourers." 
As to tho kind of honsee in which people should live, there waa a diversity 
of trtste OS of means. Some people liked to live in a block, or let them 
call it "residential flats": it might suit them; otbers might prefer n 
house. It was simply a question of £ s. d. It had been said that land 
was dear, but then wages were high. There was no place in Europe, ha 
ventured to say, where bo much food aud clothing and other commoditicB 
could be got for bo littlo money as in London. What they had to do was 
to increase tho wago-eavning power of the individual, and not lo eneourage 
him to eay that he was ignorant and therefore compelled to live poorly. 
More money must bo got, not tho accommodation minimised. As to 
height of bnildings, tho rule in the London Connty Council now was not to 
let buildings go higher than four stoiioa, and the Conncil had now land 
to dispose of for such buildings. One gentleman had spoken ahont taking 
away factories from towns ; hut towns were not meant primarily for 
reeidences, and eecondanly for factories ; but, in the first plaeo, for 
work, and in the second place, for residences. He would not live in 
London, nor in anj" town, if be had not work to do there, and therefore 
the idea of doing away with tho fnctoriea was fallacious. They muafc 
make the dwellings healthy, atid the J'uctoriea wholesome places to work 
in. They hud heard what tho gentlemen from Leeds had lo say about 
ba<;k-to-back houses. He regretted exceedingly to have heard suiih a 
Hb<ny. The feeling in that room was one of distinct disapproval, aud ho 
hoped that they would take this lesson back to Leeds with them. Prom 
what he had gathered, Leeds had not odopled the Public Health Act in 
thoao points which dealt with baok-to-baek houses. If 75 per cent, of 
tho people of Leeds lived in such houses, aud had to put up with all these 
unhealthy arrangements, it was a lamentable state of affairs, and he 
thought it was not the kind of thing that would commend itself lo tbe 
lection. 

Kr, Kowland Flnxnhe said ho was rather anxious to state that he 
did uot for one moment wish to say that block buildings could be done 
away with. Mr. Hond seemed to think that his opinion was entirely in 
favi.nir of village homes, which, however, he knew to bo an impossible 
plan. He would say, however, that the more we got our working-claBsos 
into fresh air, and to live in homes of their own, tbe better it was for ub 
and for them. He would like to call attention to the necessity for legis- 
lation in order that third-class passengers might bo treated on the same 
footing as lirat and seooud-class passecgors. Cheap Iraiiis up to half.paat 
hve in the morning and, perhaps, double the fare two hours later, were of 
very little use to the majority of workers. If preaaurc could be brought 



Two and Three- Store yed Tenements for the People. 123 

to bear upou the railway companies to give cheap fares to third-clasb 
passengers, a great problem would be solved as to housing the working 
classes in Tillage homes. 

Br, Sykes said that the requisite conditions for light, air- 
space, and everything else could be observed in block dwellings, as in 
other classes of dwellings. But thero was no legislation for the control 
of the construction of this class of dwellings, although they required 
particular control. They might build the largest building nine stories 
high, with 300 sq. ft. of ojkju space, which was monstrous. Tliat was 
done in the metropolis, and they would admit that this was a serious 
question, and that something must be done. He moved the following 
BesoluHon : — 

" That siK'cijil legislation is roquisito for the control of the con- 
struction of block dwellings for tlu^ inchistrial classes in cities," 

This was seconded by Mr. I'lumbo, supported by Dr. Wilberfoico 
Smith, and agreed (o. 
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The President, Sir Ahthur Blomfield, in the Chair. 

English Isolation Hospitals. 

KY 

Dr. K. Thorne Thorne, M.B., F.R.S., F.K.0.1'. 

The statutory methods adopted in England and Wales for the 
promotion of public health may, for administrative purj^ses, be divided 
into two classes: — 1st, those which are pui*ely j)erniissive, their adoption 
being left to the discretion of the local sjinitary authorities; and 
2nd, those which th(^ Ctmtral Government have the j)ower of enforcing 
i?i cases of default. The former constitute numerically the main bulk 
of the sanitary nie«siu-es adopted in this country, and to this class 
belongs the provision of hosj)itals for the isolation of cases of infectious 
diseases, the statutory (juactment as to which is to the effect that : — 
" Any local authority w»ryy provide for the use of the inhabitants of 
" their district hospitals .... for the reception of the sick." 
— Public Health Act, 1875, section 131. But notwithstanding the 
voluntary character of the action taken under this section, and the fact 
that the total cost of procuring and maintaining any such institution 
has to be entirely borne by the local community for whom it is provided, 
noteworthy progress has been made in this direction, and the isolation 
in sanitary hospitals of such causes of infectious fever as cannot properly 
be isolated in their own dwellings now forms an important and an 
increasing element in the protection of the public against the spread 
of " dangerous infectious disorders." 
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lu a I't'iioit wliii'Ii I jjiVHi'iilC'il to tilt' I.ociil lJ<)\iiriiHient Boaril eoine 
nintf years («iiice, on "The Uw* ami Inllm'm'e of Hoepitnlii for Ijifw- 
" tious Uiscafiew," * I slulfi! Iliat out of aWit 1,510 itroi-iiiciHl MiiiiUry 
Biilhoritiea in Eiiglmul find WuK'S iu 1879, 2fl6 iiossfssed eome menus 
for tlio iBoIatioii of Ihp inroctiotiH ft'vprs, otlwr tlinn t.bat iiiU>tnIeil for 
|)00i'-law juirposcH; nnil I find tbiit, since that dal^, loaus, nmoiinting 
in all to -ltS,769/., hiivp In'i'U gi'anN-d to over iv hundred stinltan,' 
ttutlioriticH for tlic proviwon of isolation hospitals. Sonif of tliose 
loans, it is Irne, relate to the rpplufPinBtit of foi'nuT bospitals \ty more 
^flickiiit ouw, mill to tlm ost^UHion of t^xit^ting ones ; but, uu the other 
Lund, a uund>er of iwUtion luvspitftls Imvt- hvpn erected out of curtvnt 
rates and oUierwisu than by the aid of louiia, anil I am probably 
correct in stating that suiui.' fMle()uat(> means for the ixolation of 
iiifevtious rliseoeeB are uow posaeiised by at letut 400 iirliaii, nind, and 
port sanitary authoriliefl; and, it may Iw wlded, that there ia ulreJidy 
evidence that the adoption by a large niiuilier of sanitary anlhorities 
of the [lemiissive cIiulsps of the liifet-tious DiscHRe (Notification) Act, 
1K89 — a meaHnre by nieans of which early and precise iid'onnation is 
secured us to llie extent to which infwtionH ilJEeNsex jii-e\Hil in any 
district — is likely to lend to a wnhslantial increiijie iu Ibc nninlier of 
English isolation hospitals. 

Diseases caHing for isolation. — The infectious diseases which, in 
this country, eajMscially call for isolation in hoBpitnl arc, iu the ortier 
of their iiuportauce, as follows: — Scarlet f^ver, typhus, sniall-pOK, 
diphtheria, enteric fei'cr, and cholera ; and to these luav Itc added, as 
being lese frequently isolated in Iioapital, erysipelas, measleK, whooping- 
cough, and puerperal fe^er. So far, there in no evidence that 
aggregation of the infections sick Buffering from any of these diwaB«<8, 
except small-pos, such as is likely to be carried out l>v Jiiiy ordinwy 
sanitary authority, leads to diffusion of infection to the siirranndiug 
community, provideil the hot-pital be propi-rly (•onstructed and admi- 
nistered, and sTibjeet to a zone of some 40 feet being prorided between 
all Imildinga ijitended to rceeivB iiifecteil pcTHons or tbingi* and the 
boumlary wall, or close fence, around the site. Expericm-c has t^own 
tliat it is otherwise with sinall-pox ; and it yet remains to be nscertaiuetl 
what are the ciwumstances under which cases of that diHease can l>e 
aggregatwl for the purposes of sanitary authorities, without risk to the 
comrawnity. Fortunately, owing to the protection afforded by vwcina- 
tiou, small-pox does not, as is commonly supposed, stwnd foremost 
amongst the infectious fevers caJling for- isolation in hospital. As a 
rule, port sanitary authorities alone make si>ecial provision for cholera. 

The following are some of the priucijml jKiints to he kept in view 
ill providing for the other dangerous infectious disorders which have 
lieen referred to. 

£.itent of provision to be made. — Speaking generally, it has been 
estimated that the provision of one lied per 1,000 inhabitants, is 
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tiiiificieut for the permauent n^qiiireiueiit8 of a sauitary district. But 
such requirements will necessarily vary in accordance with the character 
of the population. Thus, in a locality where the population is well-to-do 
and most houses are of a size and construction tliat offer reasonable 
facilities for the isolation of single attacks of the current infectious 
fevers, the amount of hospital accommodation nee<led for public health 
purposes will be less than in a manufacturing or colliery district, where 
infectious disease cannot l)e treated in the houses in which it breaks out 
without very great, if not certain, risk of spread. As yet, no sufficient 
experience is available as to the effect of the compulsory notiiiejition 
of infectious diseases on the amount of accommodation which should be 
maintained for isolation purfKises. It may reasonably l)e oxpecte<l that 
in time such a measure will so far prevent the diffusion of infection 
as to rethice the amount of standing hospital accommodation necessary 
for the isolation of the infectious fevers. But, as yet, from the expe- 
rience of some sanitary authorities, and especially us regards such a 
disease as scarlet fever, the new sources of information of which 
authorities become possesswl liave led to an increase in the number 
of persons removed to hospital, and thus to a need for additional means 
of isolation. 

Character of accommodation required. 

Premising that all the conditions which are deemed essential in the 
provision of a healthy dwelling-house are to be regarded as equally 
desirable in the case of an inf(»ctious hospital, I would only here refer to 
such other points as involve considerations peculiar to such hospitiils. 

(a.) As regards site. — It is, as a rule, undesirable to select any site 
which is less than some two acres in extent ; and even then regard 
should be had to the need for extension of hospital buildings, whether 
for temporary purposes or owing to increase of population. Where 
practicable, only single-storey hospital pavilions should be contemplated ; 
and having regard to their distribution on the site, and to the out-door 
exercise of convalescents, 20 patients per iicre will generally l)e found to 
be the limit of aggregation of sick on area. 

(b.) As regards buildings. — ^The administrative building should be 
distinct from all others. Nurses, when off duty, will live and sleej) in 
it ; tradesmen will call there for orders and with supplies ; and relations 
will there make inquiry as to the progress of the sick. This building 
should always be so placed as to control all access, from without, to the 
ward-pavilions and other hospital buildings. The laundry, ambulance- 
shed, disinfecting apparatus, and mortuary should also l)e in one or 
more buildings separate from the mlministrative building and the ward- 
pavilions. 

No sanitary district can l)e regarded as proj)erly provided for unless 
it has immediately available sufficient accommo<lation for the isolation of 
two different infectious diseases in both sexes, and some means for the 
special isolation of one or two patients needing separate accommodation, 
as, for example, cases in which the nature of the disease is, at first, 
4oi)btful, These requirements t^re usually met by the provision of twQ 
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other, togtlliw- with one or two iiwcml isoliition rooms In K[>aiMlv 
IKipulHteil districts lln-w rwiunvrnwif* maj Ik. coiiiliined in "iip ihimIhhi 
the several n])art.iiicnl.s of wliitli opiii Hepaiuteh onto lernnihiLs SniU 
A building m commonlv stvl^d nu iH)1nt)on-pa\itinn 

Em;1i wnnl-|Mivi]ion should lulniil of oross-M?utilutvin \>\ meAiis oE 
wiiHlowsinthftwoopiWHilosidi ivdIIk thi closttt wid ivunl sinki, luivmg 
thi'iiisi'lves independent m«iiH of cioss icntilntion, should Iw ent^nd from 
till' wnrds by incAiiH of a ('rc-s \i utdnti'd lohln , nil anglp-f, \(rIUAl aiul 
lioii/iinliil, kIioiiM I>(> rounded to jinMtil d<|jo>]t of dust lir , and n 
uiu>"-.' duty-i'oom should b( pi-o^uW Ah«iimmj; that ondi n ird will 
i-ontmn the ordinary projKirtion of w iite iind comalcwiiil [iiij ilk iml 
thnt it is tulFninittrlj- ventilated und wmnml, « mmimnm nl J<NM)iii1i 
fift of air j>er head is generalU found to wnfflce in ordi i !o nLiiiiluiii 
n'«>«)nalile imrity of air. But much <lc|H-ndH on the nllolinctit of thiH 
amount of air to thn individual i>«tient. No excess in the uinoiint of 
totfll air iirovided — us, for example, in the case of lofty wards — can 
compensate for crowding patients on the floor-le\pl ; and hence the beds 
Hhoidd be ho arranged bh to entire for eiu-h patient it floor-space of some 
156 square feet And since it is in the ncighliourhiiod of the patientx, 
month nnd nostrils tbat it is above all importaut la mnintain the purity of 
ward-air, it is of all things necessary to allot to each bed a separati! 
amount of wall-sitwe, not les,s than some 12 feet in length. 

(e) A» to allotment of bed-space. — The best jtositioti for the beds 
is that one beil should occupy each wall-simce lietween a pair of 
ivindows, the heatl of the bed to be at least one foot aiiay fiwrn 
the wall, so as to facilitate movement of air about the patient's head. 

Medical advice is often songlit hn to the nnmlier of Ijcds thnt 
should lie placed in any one ward of an infecttoiw hospital. In suggest- 
ing an answer to this qucsliou, I cannot avoid the conclusion that the 
pi'actiee of treating sick person.? under circumstances wliich admit of 
the air hy which they are sniTOunded lieing charged, more or less, by 
the emanations of other sick persons is wrong in principle, and that 
from this point of view any aggregation of the sick in wards is 
undesirable. But other considerations ninst, in the case of a large 
proportion of the population, lie regarded as outweighing this one ; and 
all that can properly be contended tor is, that the limit of such a^rega- 
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freedom from any recognisable risk, together with such efficiency i 
general administration and nursing as is consistent with a reasonable 
regard for economy. 

The several infectious fevers, doubtless, iMer in reganl to the 
amount of nursing which the sick require ; but taking them as a group, 
and assuming that the ordinary proptirtiou of acute and convalescing 
cases at varying ^es are brought together, it may be held that auy 
one nurse can rarely be expected to take charge of more than 12 
patient*. The moment this numlwr is exceeded, the nursing staff has 
to be doubled; and directly a second nurse is required, it would be 
better ift the interests of the sigk, that tlj^ose wbojn she nurses should 
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be in a separate ward. Holding this in view, I believe it will generally 
be found desirable that infections hospitiils should be built in pavilions 
so contrived that in each th(MV shall be two wards, one for males and 
the other for females, continuing together not more than 12 beds; 
the two six-l)edded wards to be separated by nurses' duty-room and an 
entrance lobbv. 

The principles which have In^en laid down are embodied in the 
Memorandum as to Isolation Hospitals, issued by the Medical Officer 
of the Local Government Board ; and they are thos(» which now govern 
the construction of nearly all modern isolation hospitals in England and 
Wales. 



The Heathcote Hospital, Leamington. 

BY 

Keith D. Young, F.R.I.B.A. 

<>oo-C' 

This hospital was erected in 1889 by the Warwick Joint Hospital 
Board, the constituent authorities of district being the urban districts of 
Leamington Spa, Warwick, Kenilworlh, Lillington, and Milverton, and 
the rural sanitary district of Warwick Union. Since the formation of 
the joint district the districts of Lillington and Milverton have been 
amalgamated with the borough of Leamington. 

The site is six acres in extent, two and a half acres of which are 
enclosed and appropriated to the hospital use. It stands on the high 
ground in the middle of o^xju fields, and is about midway between the 
towns of Warwick and Leamington. 

The population within the joint district was, when the hospital was 
erected, about 55,000, and of this number some 44,000 were within a 
radius of three miles from the hospital site. 

The area of the district is 44,507 acres, and its rateable value 
340,000/. The accommodation provided is equal to one in every 2,000 
of population. 

The buildings are four in number, and each is entirely detached 
from the remainder. They are : — 

1. The administration block ; 

2. The isolation block ; 

3. The ward block ; and 

4. The laundry block. 

The site is enclosed on three sides by a high wooden fence ; 
the front towards the high road having a dwarf wall and an iron 
railing. 

The two blocks occupied by patients, and the laundry block, are 
each 40 feet distant from the boundarv, and an inner fence at a distance 
of 40 feet from the front gates prevents patients from approaching too 
^lear the latter. 



The Heathcote Hospital, Leamington. 129 

The administration block is the only one of the four buildings two 
storeys in height, the rest being one storey only. It contains on the ground 
floor a sitting-room for the matron and nurses ; a room, with a lavatory 
and w.c. attached, for medical officers ; linen room, w.c. for nursCvS, 
kitchen, scullery, and larder, with wood and coal stores, and servants' 
w.c. in the yard. At one corner of the kitchen is a serving hatch 
opening into a covered porch at which the meals for the patients are 
given out. 

On the upper floor are bedrooms for the matron, nurses, and 
servants, and a bath room. 

The isolation block is divided into two equal parts by a wall, and 
the arrangements on one side of the wall are an exact counterpart of 
those on the other side, the entrance to one side being on the east, and 
that to the other side on the west. 

Each half of the building, therefore, contains a large ward for 
three beds, two small wards for one bed each, a nurses' duty room, 
and a w.c. and slop sink. These rooms communicate with each other 
by way of an open verandah, roofed over at the top, but quite open 
in front. 

Each large ward is 36 feet long by 1*8 feet wide, the smaller wards 
being 18 feet by 12 feet, and all are 12 feet high. The allowance of 
floor space is 216 feet per bed, and of cubic space 2,592 feet per bed. 
The large wards are lighted by three windows at each end, the smaller 
ones by one window on each side, being in the proportion of one square 
foot of window surface to about 65 feet of cubic space. The windows, 
which form the principal means of ventilation, are divided into two parts 
by a transom which is fixed about 1 foot 6 inches down from the head 
of the frame. Below the transom are ordinary double hung sashes pro- 
vided with a deep bottom rail and a cill board which permits of the 
lower sash being raised and a current of air admitted in a vertical 
direction between the two sashes, at the same time preventing free access 
of air at the cill level. Above the transom is a " hopper light " hung on 
hinges at the bottom to fall inwards, and provided with glazed cheeks at 
the sides to prevent down draughts. 

In addition to the windows, openings are made at the floor level 
behind each bed, and provided with Ellison's radiator ventilators; 
there is also an extraction flue in each ward carried up alongside 
the smoke flue from which it is separated by iron plates. The 
inlet to the flue is at the ceiling level, and a Bunsen burner is 
provided with a view to produce an upward current when the fire is 
lighted. 

The wards are each provided with a Boyd's hygiastic ventilating 
grate ; these grates have at the back of the fire an air chamber which is 
supplied with fresh air from the outside. The air being warmed by 
contact with the heated fire-brick back of the stove passes into the room 
through a grating above the fireplace. 

The walls of the ward are lined" to a height of 5 feet with tinted 
glazed bricks, above which they are plastered and distempered. The 
floors are laid with yellow deal in 3-inch widths, ploughed and tongued. 
I p. 1921. I 
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Thp vertiou.1 jtnglps ot Ihp walls, the lioriKoiitjil iinglrai at the 
junction of floors and walls, and of walls and ceilings are all rounded, so 
also are all the nngles of iloor panels and of thp windows and in the 
finishing of the doors and windows rounded fillpts only are iised, no 
recessed mouldings being used anywhere. 

The nurses' duty room is provided with a small range with oven 
and boiler, and hot water is laid on from the latter to the sink, the 
movable bath, in corridor, and tho slop sink. There is also in this room 
a smal] dresser, anil a glazed por(«lain sink . 

Outside the duty room is a receMS, where the movable bath 
stands. A glazed fireclay sink let into the floor takes the wiurte, 
and tftjis filed to the wall afford the siipply of hot and cold water. 

The water-closet and ^slop sink are placed in projecting buildings, 
entered from the veranilah. The walls of these offices are lined with 
glazed bricks, and the floors are of cement. The slop sinks are of 
porcelain, provided with a flushing rim, iu addition to the hot and 
cold water taps. The clo.seta are Helljer'a pedestal hygienic, the 
trap and basin being made in one piece of porcelain, and are fitted 
with 3-gaIlon flushing cisterns, and hard wood rim seats hinged at 
the back, 

Ward Br.ocK. — This building is entered from the centre, and affords 
accommodation for 12 patients, all of one disease, the be<ls being equally 
divided between the two sexes. In the open porch at the entrance are 
two doors ; one of these gives access to the entrance lobby, the other 
being an outer door to the bath i-oom. The object of the latter is 
to enable a patient on being discharged to leave the building directly 
from the bath room. The bath room thus becomes a discharging room; 
not perhaps an ideally perfect arrangement, but certainly a better one 
than if the patient hiwl to re-enter the ward after his final bath. 

To the left of the entrance is a smaller cupboard with a window for 
foott, and opposite are cupboards for patients' clothes and linen. Between 
the wards is the nurses' duty room, in which is a small range with boiler 
for supplying hot water to the bath, sinks, and lavatory basins, a dresser, 
and a porcelain sink. 

The wards are each of them 36 feet long and 26 feet wide, and 
contain six beds each. To eath beft is allotted a floor space of 156 feet, 
and a cubic space of 2,028 feet, and the distance from centre to centre of 
each bed is 12 feet. The window area is in the proportion of about 1 foot 
of window to everj- 60 feet of cubic space. The means of ventilation 
are similar to those B<lopted in the isolation block. The grates also 
are similar, but in these wanls are placed in pairs, back to back, in 
the centre of the floor, with dejicending flues carried under the floor 
to vertical chimneys in the outer wall. The latter are swept from the 
outside. 

The water<'losets and slop-sinks are placed in the projecting 
buildings at the end of the wards, fi-om which they are separated by 
cross ventilated lobbies. 

The construction of these wards as regards Internal finishing of 
floors and wall surfaces, &c., is in all respects similar to that of the 
isolation block. 
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A speaking-tube connects the duty room with the administration 
block. 

The laundry consitits of a wash-house fitted with the usual appliances 
for washing, an ironing room and a drying room heated by the fine of 
fhe ironing stove, and fitted with a radial drying horse. Adjoining is a 
w.c. and a coal stora 

The disinfecting house is divided into two parts by a brick wall. 
The apparatus, which is one of Washington Lyon's high -pressure steam 
machines, projects on each side of this wall, so that the infected clothes 
are put in in one chamber and when disinfected are taken out by the 
door in the other chamber. 

The mortuary is a plain sky-lighted room, arranged for use, when 
necQSsary, as a post-mortem room. The ambulance house affords 
accommodation for a one-horse ambulance. 

Drainage and Water Supply. — The drainage system is a dual 
one, the rain-water being separated from the sewage and stored in 
a tank for use. The drains are all laid with glazed stoneware pipes 
jointed with cement, with manholes at each junction and change of 
direction. Each length of pipe between the manholes was separately 
teste<l with water before being covered up, and all the pipes are 
laid on and partly embedded in concrete. At the head of every 
length of drain is a Doulton's 30 gallon automatic flushing tank, and 
at the outfall to the public sewer is a large flushing tank fixed by 
the town authorities. These flushing tanks were specially necessary 
in this case, as not only is the quantity of sewage discharged at one time 
necessarily small, but the sewer conveying the hospital sewage to the town 
sewers has to traverse a long distance before it comes near any other 
buildings. The soil pipes are carried up above the eaves of roofs their 
full diameter as ventilating shaft. 

The rain water from the roofs is all collected into an underground 
tank, first passing through a filter chamber formed partly of coarse and 
fine gravel, and partly of charcoal. From the tank it is pumped for 
use in the scullery of the administration block and the wash-house. 

The cost of the hospital was as follows : — 

£ s. d, 

1. Land - - - - 900 

2. Buildings, including laundry fittings, 

disinfecting apparatus, roads, paths, 

fences, drains, and professional charges 7,635 10 6 

3. Q-as mains, from nearest point up to site 84 4 4 

4. Water mains - - - - 161 10 11 
6. Sewer - - - - 299 4 9 
6. Furniture - - - - 293 17 7 



£9,374 8 1 



To meet this outlay loans were obtained from the Loans Commis- 
sioners to the extent of 9,316/. at 3^ per cent., repayable in 30 years. 
The interest and repayment of principal amounts to an annual sum 
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oE 630/., wiiich is met hv ii rtili^ w|iial to sevRii- sixteenths nf a penny 
in the puiiii'l. 

As regards cost of maintenance it is not very cwy to iirrivfi iit a 
dftfinite figure in regani t^i a hnspiUil which is liable to be oct.iipieil 
or not in so alwnlntely uncertain a way as this ; but assuming the wards 
were empty for 12 months continuously, it is estiinat(«l that the cost of 
maintenance for that period would amount ta 3702. This tium includes 
the following expenses : — clerk, medical officer's retaining fee, steward, 
matron, caretaker, out-door porter, nurse, rations for residents, coal, gasi 
iind water, rates and taxes, for the statistics as to cost, and for much 
valuable information I am indehtj?il to Mr. AUleniian Wiickrill, the 
Chairman of the Joint Board. 



Local Isolation Hospitals as opposed to a Central Hospital. 

BY 

C, B. Few, Vicar of Seal, Sevenoaks. 



It seems to me a question well worth considering, whether it is not 
on the whole far better to treat fever cases in the locality where they 
arise rather than to transport them to large centTul hospitals. I am 
speaking only for coimtry districts, Laving no experience in towns j 
possibly there large central hospitals are best. 

It is of course impossible to go into such a vast subject as this 
in the brief time aUotted to those who have the piivilege of reading a 
paper at such a Congress as that now assembled. It is only just possible 
to treat of some of the great pros and cons, and so leave the public to 
decide whether or no the present system is unwise, and needs considera- 
tion, and perhaps alteration. 

All hospitals require careful management and supervision ; this of 
course is possible in ordinary hospitals, as committees of laymen can 
visit and .iudge for themselves. In fever hospitals this is more difficult, 
especially in country districts. The hospital being probably placed in 
some out of the way place, and rarely visited by any except those in 
chaise ; the outside public being practically escludeil. Local hospitals 
would naturally be more under supervision. 

It is of the utmost importance to make the hospital system 
popular, because not withstani ling all Acts of Parliament, poor people 
cannot be compelled to have doctore at all ; and many a case has been 
and will be hushed up and treated at home, particularly when children 
can be compulsorily removed to some out of the way distant place, to 
which the pareuts would have to walk and lose a day's pay if they wished 
to inquire. 

Local hospitals would certainly minimise ibis difficulty ; the 
position would he known ; kindly local interest would probably do its 
best to mnkc each linspitid lis complete and attractive a.s possible; and 
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.the residents would have the feeling that all care expended on the 
hospital would be for the benefit of their own poorer neighbours ; and 
the cottage owners in the district should be taught, that by arranging for 
local treatment they were but providing that spare room accommodation 
which they are able to enjoy in their own houses, but have, as a rule, 
failed to provide for their cottagers. 

It must not be forgotten that the removal of patients can only be 
enforced where there are not means for isolation at honie. 

A large central hospital is doubtless damaging to the value of 
property, not only in the immediate neighbourhood, but in the district 
generally, inasmuch as all the fever of an area of perhaps some 15 or 
16 miles in breadth is liable to be carted into it along the country 
roads. 

If the fact of this central hospital would free the rest of the 
district, the argument that some rather than all should suffer might 
very properly be urged; but no one pretends that this is the case^ 
doctors only speaking of moving about 60 per cent, of the cases ; and if 
only five per cent, is left behind, it is enough to start all the mischief 
over again. 

The ambulance risks are twofold; to the patient, and to the 
neighbourhood. 

No bad case could be moved at all, certainly not for any great 
distance; and surely the risk of conveying infected people through 
village streets and amongst the ordinary curious people of the world must 
be dangerous ; and certainly the law as to a zone of 40 feet cannot be 
observed. 

The cost of a permanent hospital unoccupied must be a very heavy 
charge, and this, possibly, for months together. 

Alternative Scheme. 

The alternative scheme I would suggest is to map out every district, 
and to choose sites suitable for treatment of fever in a certain area ; the 
smaller the better. 

To prepare these sites as to drainage and water supply, and to 
place on each a small iron room, with walls about 8 feet high, to be used 
as a kitchen and laundry ; the rain to be collected in a tank for washing 
purposes. 

The sanitary authority should provide a certain number of portable 
hospitals, say two for each relieving officer's district, and two extra 
ones to be kept at the union house on a two- wheeled cart, like a lifeboat, 
ready for immediate transmission if required, to supplement the two 
local wards. 

These rooms should be capable of holding three, or, at a push, 
four patients. If cottages could be secured for kitchen and nurse, so 
much the better ; but if not, portable rooms suitable for the nurse should 
be provided, one for each relieving officer's, district. 

These sites might be in meadow lands, 40 feet from the road, 
the iron room surrounded with a barbed iron fence sufficient to enclose 
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I it, with llie un<lei-stamliug that, when occnpipil, the koub of 40 feet, if 
f uonaidereil nccftssdrj", ahonlil he wii-cd off. The nearest point on the 
road vouVX tw, whoa reiiuired, founocte<i by a wire to run ft basket on 
wheeis for the tranaport of goods, tind at very little pjipeose a pipe could 
be laid from the i-ood to supply tlnnking wiitfir from a water cart. The 
ili-ainage .thoulit eonsist of two cesspiMils ready dug, one for slop water, 
tho othwr for the infected sewage ; the Partli eixcavalcd should be kept 
dry and ii\Tiilahle for earth (closets. 

Oil these sit*s should he erected the portable rooms when required. 

Sliould any kindly landowner vriah to provide a site for his own 
partitiilar <listrict, in aildition to thp public one, ho shall be allowed to 
do so on fulfilling the above conditions, and be supplied with the portahlu 
wards, on the wideratanding that his site betames, pro tern., the official 
eenti-e of fever for that area, and that all cases in that area may be 
brought into it during tliat outbreak. 

By this means the whole district would have, as it were, skekton 
uiinps armnge<l, and all provision made for invasion of diseaae, costing 
iL mere trifle when unoccupied, and eapalile of almost unlimited 
expansion. 

In ease of a very severe outbreak, the niedieal ofiiirer of himllli can 
requisition the wards from other districts. 

The Wards. — These should be bright, warm or cool, with non- 
absorbent walls, capable of frequent changes of aii' without draught. 
No Iwttor material is to be met with than that made by the Patent 
Wire-wove Waterproof Boofing Company, a strong wire-wove material, 
waterproof, tough; giving, when painted, a smooth glazed surface, most 
easily eleanseil and disinfected, and a good non-conductor of heat. 

The walls and roof should bo double, with air space between, 
and the Hystfim of ventilating by Tobin tube* freely introducetl. 
If the air can be frequently changed without inconveniencing the 
patient, there is not the same necessity for so lai^ cubic space per 
patient. 

The question of a room being too hot or too cold depends in a 
great measure upon its scientific construction, anil the material of which 
it is made. Ice keeps better in lead than iron ; a blanket woiUd keep a 
can of water hotter, and a lump of ice longer than if either were placed in 
a brick cupboard ; and even paper blankets are warm, or to speak more 
correctly retain the body heat. Hence, if you can lind a good non- 
conductor of heat, however thin it may be, and construct the room with 
double walls and i-oof, with air space between, it would be possible for 
the temperature of that room to be very little affected by the outside 
temperature. Such a room could be kept warm by stoves in winter, and 
ought not to be baked by sim in the summer. A brick room exposed to 
the liaking sun takes all the night fo cool, wliereas a tliinner material 
would soon radiate the little heat it held. 

In the Local Government Re|>ort, in speaking of temporary 
hospitals, cases are mejitioned of patients dying of cold, anil of ■water 
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freezing in rooms ; the latter sometimes happens in well-built private 
houses ; but if it does it must be somebody's fault ; bad construction of 
room, insufficient warming apparatus, or inattention to fires. 

Nor, again, need these portable buildings be heavy ; a little science 
helps one in the construction, and a determination not always to build in 
the same groove. 

I built a hospital that weighed only 13 cwt., 16 feet by 12 feet ; 
three or four navvies had small-pox in it in one of the most exposed 
spots in Kent. I erected it myself in a storm of snow and hail about 
five years ago. Before it was erected on the spot one of the largest 
London builders sent his foreman to see it, who rather laughed at the 
slightness of my timbers. He went away and supplied a house, supposed 
to be like mine, using timbers at least three times as heavy. His house 
blew down in about a week ; mine never did. 

Unnecessary weight is a great mistake, particularly in a portable 
hospital. Thick timbers only warp and hold the damp ; all you want is 
strength enough, and that judiciously applied. 

These houses of wire- wove material can be constructed for about 
6*. per square foot of floor, calculated to last for 20 years, at the cost 
of painting once in four. One, say 24 feet by 12 feet, could be erected 
in about 12 hours. 

There is not, as a rule, such a desperate hurry ; a doctor is 
cautious in pronouncing as to the first case of fever, and after the 
annoimcement there is always a certain amount of unavoidable delay 
before action can be taken. 

It might be wise to engage one skilled nurse for the union ; but 
this is not absolutely necessary. No difficulty has hitherto been expe- 
rienced in procuring fever nurses when required. Moreover, in country 
districts, months of idleness and making gossiping acquaintances would 
be undesirable. A nurse in thorough training, and one who knows 
nobody is always the most efficient. 

We come now to the relative cost. I take an estimate for a central 
hospital, say 2,500/. for 12 beds, because these figures have actually 
come before me, and are probably as moderate as possible, representing 
in the particular instance about 6c?. per cubic foot. This figure included 
no water supply or purchase of site. 

Hospital for union, consisting of three relieving 

officers' districts, to hold 12 beds - - 2,500 

£2,500 
That is, about 208/. per bed. 



wm 



Section VL 

Six Portable Hospitals for same district (two for 

each district) about 70/. each - - - 420 

Two extra ditto, 70/. each - • - 140 

(These hospitals, holding three beds each, 

would make up 24 beds). 

Three houses for nurses - - - - 75 

Preparing three sites, say 20/. each - - 60 

£695 



Say 800/. for 24 beds ; about 33/. per bed^ or one-sixth of 
cost as compared with central hospital. 

In my next remarks, I hope I shall not be misunderstood to be 
wishing to impose on my medical friends any additional gratuitous work. 

There is no profession in the world, the members of which gi\'e up 
so ungrudgingly so much valuable time and energy to alleviate the ills of 
mankind as the medical profession, in England, or on the Continent, or 
in the civilised world. 

I am treating the matter purely as a business question; and I 
am only endeavouring to provide local hospitals where patients can be 
treated far better than in their own homes. I am also assuming that 
most doctors would rather kieep their own patients than send away 
to a distance where they could not possibly find time to visit them. 

Central hospitals are attended either by a resident medical 
officer or else by some local practitioner, who for a fixed sum, say 
10/. or 20/. per annum, and 1/. per case, undertakes the charge of 
the hospital. 

In the local hospital system there would be no medical fees or 
charge for drugs whatever. 

Patients would be of three kinds : those treated by their own 
doctors privately, those on clubs, those under the parish doctor. 
Hence, fever cases would be only a part of the duties of the 
medical men working in the district, and nothing could be charged to 
the ratepayers. 

For argument's sake, assume the moderate number of 50 cases : 
under the central system there would be a charge on the lowest estimate 
of 60/. per annum, under the local system nothing. 

This amount saved per annum would alone in 20 years renew 
the whole of the portable hospital wards and leave 400/. to the good. 

People say that if there is so much difficulty in providing one site, 
so much greater will be the difficulty to provide many. On the 
contrary, I believe the smaller you make your area, the less will the 
opposition become. We do not mind nursing our own children in our 
own houses, but we should strongly object to having the children of 
others thrust in upon us. The ills of our neighbours, even from selfish 
motives, we are glad to endeavour to alleviate, and for them we might 
even run risks ; but we are not called upon to do this for people living 
at a distance, just because their own neighbours will not look after them 
and provide the needful accommodation. 
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DISCUSSION. 

Dr. Fosbrooke, Medical Officer of Health, Worcestershire Coanty 
Council, Raid that the Worcester County Council directed the adminis- 
tration of three permanent and three temporary hospitals. His 
experience was that the latter were no more unsafe than the former. A 
fever hospital, like a fire-engine, in order to be efficient for its purpose 
must always be kept ready for instant use. It must be ready to receive 
the very first case of contagious disease that broke out. The reader of 
the last paper spoke of permanent hospitals as if they were always 
inaccessible. It was not uncommon, in his experience, for patients to go 
eight or nine miles to an isolation hospital, and he had never known of a 
case of injury arising in passing through towns and villages, or where the 
journey had caused the patients to suffer. He could not agree with 
Mr. Few that temporary hospitals would be more popular than permanent 
ones. Parents would readily enough send their children to a hospital 
where they were assured that the child would be better treated and 
receive more care than at home. The children also were very glad to go. 
There need be no delay in removing patients ; it was only necessary to 
telegraph when a case broke out, and an ambulance was sent at once. At 
Droitwich they were going to do away with the temporary hospital in 
favour of a permanent one. 

Dr. Na4Biin7th (Sanitary Association of Scotland) said he wanted to 
organise in his part of Scotland (Fifeshire) a combination hospital, in 
which the principles of the cottage hospital and of the isolation hospital 
could be conveniently combined. He would like to ask Dr. Thome if he 
saw any objection to such a combination. He wished to know also what 
distance he would consider safe for the removal of cases. 

Xr. JeadBCreson (Framlingham, Suffolk,) described the arrangements 
in practice at an isolation hospital at Framlingham, which had been 
formerly always known as the ** Pest-house." It was very seldom they 
had a case, but they were always prepared, because they gave to the nurse 
a retaining fee in the shape of a garden and rooms rent free. They had 
also a permanent hospital, but the only difference between them was that 
in the permanent hospital beds were kept ready for patients, but in the 
pest-house there were no beds. Every fresh case required fresh beds, 
which would be taken away and destroyed when the patient had gone. 
When the pest-house had no patients it was absolutely empty. In rural 
districts such hospitals might be empty for years. A double treatment of 
that kind was the best practical solution of the problem. The nurse's fee 
would be paid by the parish when it was a parish case, and by friends of 
the patients when it was a private case. 

Mr. T. F. Wakefield (Chairman of Health Committee of the 
Corporation of Eichmond) said Eichmond was still seeking a site for an 
isolation hospital. Several eligible sit«s had been offered, and would 
have been bought, but in every case the neighbouring residents protested 
against the hospital being built. The County Council was about to apply 
to Parliament for power to deal with the whole county in regard to 
provision of this kind. In Surrey only one-third of the population was 
supplied with isolation hospital accommodation. The County Council 
had interested itself in trying to solve the question whether some danger 
of infection did not arise from the use of the ambulance itself. Finding 
that the bearers and attendents were themselves not attacked by infection, 
they had come to the conclusion that the fear of infection from the use of 
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omliulftiiccs was not justified. Tho suppoaod difficulty in getting patieTita 
to a. hospital! was phimeiical. With a proper nmbulanca it was aa easy to 
go 10 miloe as to go one. The speaker, in concInBion, called attention 
to what he Bttid wm an excellent brongham ambolanco, which coiild bo 
Been in Long Aci-e, at Davis'B, the coach bnilder's. Other County 
Councile would find it ncccEsary to do Sun'oy wia doing, and they 
wonld do well to obtain powers from the logislature to deal with the 
i^neation on a eomprehenaive plan. Tho best aolntion of the qneation 
wa=, in his opinion, o permanent central hoapital. In hia opinion, no 
hospital should ho coneidered complete without a complete apparatas for 
disinfecting by anper-heated Bteam. The ciponso would be prohibitory if 
euch opparataa had to he multiplied in proportion to the number of 
tompiirary hospilals that would bo nccossory. 

Alderman Ernest Day (arcbitecii, Worcester,) said he onoe held 
the same opinion aa Jlr. Few, but farther experience with temporary 
hospitals had lirought him to an opposite opinion. The prejudice against 
living neai- a permanent hospital was dying oat, and people were fonnd 
now ready to build right up to the walla of a hospital. The objections he 
had against Mr, Few's interesting paper were economical ones. On the 
ecore of economy, oue central iiiatitution was fur better than half-a-doaen 
temporary ones. Each would want a doctor, making six doctors instead 
of one. Two or three nnrses might be sufficient for a permanent hospital, 
but six temporary hospitals would require six times as many. Tho 
materials and all the apparatus, as well as the staff, would have to be 
multipliod by sis, and the sites, however temporary, ivould bo very costly. 
A temporary building would require to ba renewed every 20 years, but a 
permanent hospital might last for a century. 

Dr. J. Maxwell Boss (Officer of Health, Dumfriesshire,) said 
he had been disposed to recommend sis hospitals, viz., one for each of 
the six districts in hia county, instead of one central hospital, and the 
present discussion would help him to mature his views on a question in 
which he was greatly interested, 

CoancilloT Jolin Atha (Leeds) said they had formerly found it 
difficult to dispose of the families of persons removed from their homes 
BuBering from infectious diseases during tho period necessary for dis- 
infecting their houses. They had now adopted the expedient of providing 
a shelter, whero tho families of infected patients were sheltered and 
maintained until the doctor was satLsfied that there was no danger to be 
apprehended from allowing them to retnrn home. At first, the County 
Council exacted payment for the accommodatioa, but eventually they had 
decided that tho public should hear the whole coat, since it was primarily 
for tho sake of the public health that these people were forced to leave 
their homes temporarily. It was still a moot question with them whether 
it was not more economical to put up wooden buildings, which could bo 
burned down when no longer wanted, or to build more permanent 
stmcturoa. 

Dr. Thome -Thorne, in replying, said he was so much in sympathy 
with Mr. Pew in principle that he was sorry to have to differ from him 
in loto with respect to method. His plan of multiplying temporary 
hospitals ivonld be a most oxpenaive one, and it would probably be fonnd 
that when everything necessary had been supplied to his temporary 
hospitals, ten times the estimated cost would bo incurred. Dr. Fosbrooka 
had always been a difficulty in the way of the advocates of permanent 
hospitals, because his establishment seemed to bo so successful, and was 



Local Isolation Hospitals as opposed to a Central Hospital, 1 31) 

80 well oonducted as almosb to umonnt to a refutation of their arguments. 
Now that even Dr. Fosbrooke admitted failure, the question was settled. 
If wood were used in the construction of temporary hospitals they should 
be burned down ; but they never were. The wooden buildings were left 
to rot ou the ground, and he could show samples of wood from such 
strnotures which would horrify any sanitarian. A proper ambulance 
would be an excellent thing. It should be of simple construction, and 
should only require two movements in order to load and unload the 
patient^one push to get him in, and one pull to get him out. To 
properly warm wooden hospitals was very difficult. He had in mind such 
a hospital where, although they had killed two patients with the heat, 
they could not, even with roaring fires, prevent water from freezing at 
the bedsides of the patients. They must have thick walls if they were to 
keep out the cold in winter. In summer there was nothing like tent 
treatment. Permanent hospitals ought to be solid buildings, well 
oonstmcted, and attractive. 

The Hev. Mr. Few, in his reply, said be was satisfied to have 
been able to bring his scheme forward. No one had been able to dispute 
his main facts. Before a sound conclusion could bo arrived at, the 
question wonld require mature discussion by the public. With regard to 
sites, they could often be arranged for in advance, to be only actually 
purchased on a future emergency. He had found that plan practicable in 
his own parish. Bichmond was a town whore the distances were small, 
and certainly a central hospital was best in such cases. 
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BY 

Richard Greene, F.R.C.P., Ed., Medical Superintendent, Berry 
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If it be desirable that the greatest care and judgment be brought 
into action in the constniction of all large buildings, it is imperative 
that asylums for the insane should be above the suspicion of fault. 
Here large numbers of patients are kept in confinement. They have 
had no choice in selecting their place of residence, and no voice in fixing 
the duration of their stay. They are suffering from one of the greatest, 
perhaps the greatest, affliction that can befall a human being, and 
common justice requires tliat their terrible calamity should not be 
increased by unhealthy surroundings ; but, on the contrary, that all the 
aids of hygienic and other sciences should be called in to lighten their 
burden and promote their cure. 

It is sad to think of the condition of the insane in olden times. 
Suitable provision was not even dreamt of. Old prisons, monasteries, 
or, in fact, any building not good enough for anything else, was the 
lazar-house into which the poor lunatic was consigned. Indeed, it was 
not until the dawn of this century that the subject was seriously con- 
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templated wilh u view to ruEorm, aud bj t'ur the greatest stridtis have 
been made during the present reigu — the VictoriaD era — which hue to 
he L'redited with so much that i» good in itll departments of our civil 
life. 

It mav be said that the old asylums were simply conglomerations 
of bidldingn, without attempt at harmony, arcbitei;'tiiral effect, or hygienic 
fonditiods. Few examples of these exist in England at the present 
iky, but in aouie uontineutal countries they are common enough yet. 
During the curly part of this century an Act was paese<l which rendered 
the building of county asylums, and of making adequate provision for 
the inaane poor, incumbent on the various quarter sessions throughout 
England. It is impossible to refrain from stating that this duty was 
in most iustanees aiimirably performed by the county magistrates, 
ami the modem English county asylum is an institution which is in all 
countries looked ou na a moilel, both as regards construction anil system 
of management. The visitor who for the lirat time inspects some of 
our provincial asylums will be struck witli the beautiful sites which 
have been stle«t»id for them j with the carefidly laid out grounds and 
recreation courts ; their comfortable, almost luxurious appearance, ajid 
with the freedom which the imtienta almost univexsolly enjoy. 

The only building to which a modem county asylimi can be com- 
pired is a general infirmary, and even here there are many points of 
difference. These points are more noticeable on an internal inspection 
than on an outside view, and they are caused by the different objects 
which have to be kept in sight when the buildings are being designed. 
A very good hospital might prove an indifferent or even bad asylum, 
and a good and well-planned asylum would be a second-rate hospital. 
The grand distinction between the two is that in the hospital the 
majority of patients are in beil during both day and night, whereas 
in asylums the majority are up by day. Also, an inilrmary does not 
require single-bedded rooms, while in an asylum at least one-fourth 
of the numbers should he a(;commoitated in rooms having only one bed. 
These conditions render the designing of au asylum a much more 
complicated work than that of an hospital. 

The site of an asylum should be carefully selected, and a gravel 
soil obtained, if possible, but inasmuch as an asylum should occupy a 
position somewhat centrally disposed to the population from which it 
draws its patients, it is evident that the desirable soil cannot always 
be obtained, at least it cannot always be had at a reasonable price. 
When, therefore, the building has to stand on day, the most careful 
and thorough subsoil drainage must be carried out. 

Some authors have described a variety of insanity as " phthisical 
insanity." "Whether it is perfectly correct to so describe it I am not at 
all sure; but it is certain that the insane suffer from tubercle more 
frequently than the population generally; and as it has been proved 
that sub-soil <lrainage lessens the mortality from consumption, the 
point needs no further argument to enforce it. The group of diseases 
coming under the name of " rheumatism " is also greatly modified by the 
nature of the soil. 
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In England it is impoitant to avail ourselves of every gleam of 
sunshine vouchsafed to us. A southern aspect should therefore he 
insisted on, and the building should be placed on gently rising ground 
not too high above the sea-level, as exposed sites are apt to be cold 
during the winter months for an invalid's residence. 

The amount of land should be sufficient to protect the patients 
from the gaze of the inquisitive ; but a large estate is neither necessary 
nor desirable. High roads and public footpaths should be at some 
little distance. 

In many districts stone is to be had cheap for building purposes, 
and in these cases it will most likely be used for asylum construction ; 
but perhaps the majority of our asylums are built of brick. We have 
outlived the time when " Capability " Brown said that ** a red brick 
" house puts the whole valley in a fever " ; and when Repton called 
a brick house " a scarlet sin against goo<l taste." Our views have 
changed for the better since 1773, when Brown died, and we now think 
that a well-designed brick house improves a landscape, especially if it 
be made of the lieautiful plum-coloured bricks common in Queen Anne's 
time ; but not so easily obtainable now. Whether brick or stone be 
employed the quality should be of the best. Porosity, or a tendency 
to scale or crumble should be guarded against, or the wall will prove 
damp. In some counties it is the custom to have the outer walls made 
with an air space of two or three inches This not only prevents the 
damp from penetrating, but it has a tendency to equalise the tempera- 
ture of the ward. Perforated bricks make a wall which is at once 
strong, light, and dr}\ 

The inner walls should be plastered throughout, or, preferably, 
covered with Portland or pariaii cement. It is not on aesthetic grounds 
only that I insist on this, but for sanitary reasons also. The joints of 
brickwork can never be made perfectly smooth. Dust collects in the 
grooves and irregularities, and dust too often means disease. A skirting- 
board implies that there is a space at its back for collecting dust and 
dirt, and for affording a pleasant playground for rats and mice. It 
should be abolished, and a strip of wood about two inches wide and one 
inch thick nailed to the floor close to the wall. 

The space between the foundation walls should be filled in, and 
a thick layer of concrete should rise to within an inch-and-a-half of the 
floor level. On this concrete wood blocks should be laid, a thick layer 
of Stockholm tar being place<l next the concrete. By these means 
neither damp, sewer gas, nor vermin can get under the floor. It is 
also both warm and the tread noiseless — important points in asylums 
and hospitals. 

The favourite kind of window at present is the ordinary double 
hung sash window. Why it should be the favourite is not easy to see. 

In asylums it has to be blocked both top and bottom, merely 
allowing an opening of about four or five inches. The consequence is 
that the amount of air admitted is insufficient in warm weather. 
Further, it is most difficult to keep clean. Dirt accumulates between 
the sash and the frame, and the cords are constantly breaking. A 
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mo<lifl(a.tiou nf thu From/li (.■iisi'iuciit \n miiuh to In' iin-l'mTt'il. The 
upper pftrt shoiilil In? an oblong swivfl, or liiiigeil fanlight, and the 
lower ilivided lit Us cejitre by a. strong miillinn ; tht' seH.ions licing 
fitted with sashes moving ou central pivots. An asylum needsubunilanoe 
of light, nnd the wimlowB Khouhl Ix* more numerous, perhaps, than in 
any other building. Unfortunfttcly, the nmount of gliis.1 netes-sary for 
light is apt to make the wards somewhat cold in winter. It would be 
very desirable to hav« nil the windows double, and in this case the 
inner window might be on the double-hung siwh principle. No blocks 
would be ne(«!«ary, and ventilation, without draught, would he easily 
maintained. Wherever practicable the winilowH should be placed 
opposite to each other, and the width of the room should i-arely exceed 
26 feet, or perflation is likely to be ini[jerfect. The upper iwinels of the 
<lDors shoidd be, almost without exception, of strong plate-glass, and 
the lower panel.i of open ironwork, fitteil in some cases with light 
wooden shntters. 

The staircasen are almost invariably of stone, In most asylumo 
they are too narrow, and the risers too high. 

In designing any building the first priuciple is, tliat it be perfectly 
adapted for the purpose in view, and no flight of genins on the part 
of the constructor can justify his swerving for a moment from that 
principle. If the edifice can be made beautiful, so much the Iwtter ; 
but beauty must be made subservient to utility and to hygiene. It is 
often justifiable to decorate coustruetlon, but liardly ever to construct 
decoration. What then is the best design for an asylum for the insane ? 
The ohl conglomerate style is gone for ever, and the lin(?ar is fast 
following it. Nevertheless, there is something to be said in favour of 
the latter, especially if the word " lineai' " be not too Kterallj intei'preted, 
and the less important warfls placed in Mielon. It is, however, not 
very suitable for asylums ejcceeding 300 beds. Nowailays the block 
system in one of its many forms is that which is almost invariably 
followed in the construction of asyhims of 600 beds and upwards. 
Tlu're are five chief ways in which the blocks may be arrangetl. 

Isl, The blocks are placeii on either side of a straight corridor 
of communication. This does not look well in elevation, 
and it covers much ground, but it is a, simple form of 
construction, and might be found really good from an 
hygienic point of view, because the cii-culation of air would 
be free, and the drainage easily arranged. 
2nd. There is the broad arrow form. Here the straight corridor 
is, if I may ventui-e to say so, bent at its centre and the 
blocks arrangetl in echelon. I am incUned t« think that 
this plan is better adapted for an hospital than for an 
asylum. The difficulty of supervision must be great, at 
leu^ in lai^e asylums. 
3rd. We have the corridors arrangeil in the form of the letter H, 
the blocks being attached to the free sides of the letter. 
In my opinion this is an objectionable form. 
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4th. The blocks are armngod in (iinulrangles, or ratlior paral- 
lelograms ; the important blocrks facing due south, and the 
other blocks having their ends south and their sides east 
or west; the mlministration portion of the asylum only 
being to the north. Several asylums have lately been built 
on this principle, and for compactness and facility of 
supervision it is unrivalled. 

5th. We have the horseshoe form of corridor with the blocks 
placed all round the outer edge. It is probable that this 
principle will ultimately be developed into the best plan 
of all. 

A detached hospital for infectious disease should form part of 
every asylum. 

The height of a building will profoundly afPect its hygienic 
qualities, because the higher it is mmle the greater will be the inter- 
ference with the circulation of air around the ground floors ; the greater 
will be the difficulty in lighting and ventilating the corridors of com- 
munication, and in securing perfect sanitary arrangements throughout. 
I have, therefore, no hesitation in stating that an asylum should. never 
exceed two stories in height, and if any part of an asylum be three 
stories in height, the whole building may be described as faulty or 
unsuitable. Apart from the sanitary aspect of the question there are 
reasons why no part of the building should be three stories, but these 
objections are scarcely relevant here. I should, however, like to go 
further and affirm my conviction that a one-story building would be 
by far the best, whether viewe<l from a point of management as regards 
the stafF ; of comfort as regards the patients, or of ease in carrying out 
the principles of modern hygiene. Of course the objection would be 
at once raised that the amount of land covered by the building would 
be enormous. My answer to that would be that a one-story building 
for 500 or 800 patients would not need more ground space than one 
of two stories for 1,000 or 1,600 patients, and many of our public 
asylums exceed even the latter number. If I say that no asylum 
should exceed 800 beds I do not think I shall find my assertion 
contradicted by anyone conversant with the inner working of such 
institutions. 

Whatever form of construction be adopted the blocks will be so 
arranged as to lie around, or on either side of the administrative 
department, which thus forms the centre, and contains the various 
offices, including a large recreation hall. 

The patients' blocks will be <Hvided into day-rooms and dor- 
mitories. The former will vary in size, containing from 10 to 50, or, 
perhaps, 100 patients ; the latter will range from three-bedded rooms 
to those in which 100 may be placed. The size is somewhat important, 
as it is always difficult, and sometimes impossible, to provide efficient 
cross-ventilation in small dormitories. Probably those containing 
between 20 and 30 beds will be found the best. As I have already 
said, about one-fourth of the dormitory space should be in single- 
bedded rooms. 
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As i'f;g[trils t.lie cubic space iillowed per putipiit iii n conatv flsylum, 
it is in nil 1,OKO cubic t'ept, 600 beini; iillotl<>fl to dormitory nnd -IHU lo 
tiny-rooms. Tlif superficial spBW is 50 feet for the foniipr hikI 40 lor 
the latter. It follows, therpfore, that the rooms are usually 12 fcpt 
high. Thistotjilof 1,080 cubic Eept is by no means pjicessive; bat it 
may be snfficieiit, provided the air is very frequently renewed. As eath 
individual renders impure between 2,000 and 3,000 feet of war nvery 
hour, it follows that the air in asylum dormitories mast he renewed 
from four to five times every hour, and this renewal of air is one of the 
most difficult problems with which the medical suppiintendent has to 
deal. In summer it can lie nmnaffcd, provideil the external air is not 
perfectly still, — a condition which does not often continue many hours 
at a time in England,— brit in winter, when the air is cold, and when 
the low nerve force of the luniitii; han to he considered, the question 
hriatle-s with difficulties, and I iloiibt whether any very satisfactory 
solution of the problem has yet been found. Abundance of open fires 
would mpet the ilifficulty, hut apart fi-om the espense of such a system, 
it could not he carried out safely in dormitories occupied by the insane. 
Hot air may be supplied by one of the various slow-combustion stoves, 
by hot water or steam pipes, or by driving hot air into the rooms by 
means of fims. All these methods, however, provide warm air, and 
the patient is thus compelled to warm his body with the air he breathes 
— a proceeding wholly opposed to both the teachings of nature and to 
the principles of hygiene. I have elsewhere admitted that this artificial 
way of warming dormitories and day-rooms ia often the least of two 
evils ; but it must not he pushed ; must be carefully watched, or a high 
death-rate from consumption maybe expected. The fan system possesses 
one advantage over the others, namely, that in warm weather pure, cold 
air may be driven in, and thus other means of ventilation may be 
supplemented. There is, however, nothing special in the ventilation of 

The same may be said concerning tlie disposal of sewage, and the 
arrangement of baths and closets. The latter are usually placed in 
small blocks in rear of their respective ^va^ds. Care should be taken 
that the connecting passage between the wards and the closets is short 
— not exceeding a few feet — because if it he long there is some danger 
of it acting as an extraction flue, and by drawing the foul air into the 
ward increasing the very danger it is intended to prevent. A stove 
placed in the closet block would obviate this risk. A well eqnipped 
Turkish bath should never l>e omitted. 

The main flue from the furnaces should be carried underground 
for Home distance from the building, and the chimney shoultl rise high 
enough to carry the smoke well clear of the grounds. It is a good plan 
to make use of the chimney as a sewer ventilator, and for this purpose 
a IS-iuch pipe .should be taken from the highest point of the main 
drain to the base of the chimney. 

Much of the health of the patients will depend on an abundant 
supply of pure water. It should not he less than 30 gallons daily for 
each patient. 
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The electric light has not as yet made much way in asylums. Its 
gradual introduction is certain, and with the abandonment of gas another 
element of danger will be banished from the lives of the insane. 

It will be gathered from what I have said that the hygiene of an 
asylum closely resembles that of any other large building. It is some- 
what more difficult to carry out ; but the special points are few, and 
need little emphasis to impress themselves on the mintls of those 
conversant with the principles of general hygiene. 
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Asylum construction differs from other branches of architecture in 
its relation to hygiene in that it demaiids a consideration of the mental 
as well as of the physical welfare of the people, and no architect can hope 
to attain much success in asylum construction, who does not devote 
some study to the nature of the malady and habits of the unfortunate 
class for whoin he provides accommodation. 

The old days of prison-like cells, iron fetters, and strait waistcoats 
have happily passed away, but still there is much to be done by way 
of improvement ; and an architect may assist materially in lessening 
the troubles and contributing to the cure of these poor people by the 
care and consideration he gives in providing them with bright and 
healthful homes, from which the idea of detention is as far as possible 
removed. 

Unfortunately he has too often to contend with the objection that 
asylums are provided out of the county rate, and that his duty to the 
ratepayer demands that cost should be a first consideration. Unlike the 
hospital, where only physical disorders are tf-eated, and a simpler form 
of construction is Required, the Ittnatic asylum has not the pecuniary 
support, and thetefoi-e, to a le^ extent, the sympstthy of the public ; and 
too frequently an architect's fir^ instruction is, that the cost per bed 
must not exceed a figure which is more applicable to the workhouse 
than to the hospital. 

But in these days of progress, it is coming to be understood that 
we can do better service to the ratepayer by giving first consideration 
to other points than ttat of mere cost, and that in providing buildings 
skilfully designed and well constructed, we afford the best opportunities 
for successful treatment and speedy cure, and thus are studying the 
truest economy. 

In the short time allowed me for this paper I must restrict the 
interpretation of my theme to its narrowest limits, and regard the 
I p. 192 u K 
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n-iln]ii II- iiiiHUHi^ i.iiU till ]i.in|H I iiislitnlu.ii. un 1 u t ll« Ilh piliil toi 
pri\iit« patii^uts Ihe hrst ininLiplts, Iiuwimi, ot uiiiinsni iil mid 
luiiFiIi IK tiun urv iiiuii; or lt»w oliwiiitble in nil fomi'i of liimi<- Im iIh 
insiue, uml if m* hIIow h ■^oiiiewliut jiiun liucminiia iIimI< |>iii< nl id 
tl)f jniMitc fl.svliiui, wi uiiglit fiiirU upph tlii. Folluwing ubw iTutiuue nil 
rDtmil 

Befuie [oiitbin^ iijion llie loiisttiKtioii ut h-iIiuiis I iniglit to kat 
n ttw uonis oil tlif st>lK.tioti of a sitr, though luifortniinlch it larelr 
toiue-* within nil iirthitPtt M pio^imt lo hiImsc uIkiuI this , ;;<iiirHlli thf 
site 11 piirLhtiHt-il iH-foi-t the iiii hileit ■■• (iilkil in to ile-iign, ui oouipete 
toi thf inttion ot the hmlihng 

A Hoi-il ill [Missing tiliont (oni]ti titioni, ishiili uro niiforliinttteh 
giniimg grfiiiiiil — I i»( nnfoilnnuteh, liecunsi thi\ nii not always 
LBliiiliitwl to prwhiti Ih( iKMtn'wiIlM loo niuih unpoitenct i-> iitlHiheU 
to the men ileiign, without rigiiiil to Ihi iletuils of i oinlniitiou, or the 
piiiitmil i\]Miiini.e of ihe uiithoi , luid it not nntn qiieiith happfus 
that B good woikidilt pliiii lln^ to la siitHhitit to the s\ innietriiBl 
uiithiii, necev.inn ti) niuki it nttra<liv< iin p<ipei mid givi the nuthor 
a chunit of ■"Ulci"- 

A site uhonhl, ill iiij opinion, tit, liisil>, on high gi'ounil I 
lxhe\e, in a itipiitull) h\gienic stnM , uniLh dipends on eleiutiou It m 
a known fat t that in home iwrts of Iht world th( intillm-tual t^andartl 
IS lower 111 tht lowlaud- llinii in ndjuLtnt higher distiiitb, aiul I shoiilif 
iniit-h hke to -we sotiit Ntiitiwtits of iiires effttted in asjhims on elevat(.il 
sitiMlions, as tomi«irod with uthorN on lower ground hetomllj, the 
soil should Ite dri , and siifiiui ntli potuiis lu allow of the siwage Iieing 
iisid on iIk luud and thirdl*, an ahimduut supph of good water should 
be available 

If the Mtu IS on a hlope, it should hp a ■'outhim one, or jshould 
allow ol tin looms constiuitlv ot.(.Hpi«l b\ jmtuuts latuig tin south or 
Miiitb eAst bun(<hine m a iieues!iil> where the reliel uf nieulitl depression, 
IS aimed at, and CAFf) Hhoiild be exercitieil in n-AiMng the liest aspects 
lor the patients' day rooms 

In the gf nend uiiHQgement ot an asjhiin, tlu. hitt question to be 
<letermined is tht. piiniipte on whiih it should l»e built In tluH 
loimtri !i!i>liiuis are Imilt iither on the " pavilion ' piinciple, where the 
different blocks aii conuLLltxl togdhet, and cummuni(»le with the 
adminLitratite centre bv one stor\ totridor--, or as Lontimioux buddmgH, 
the latter bting the most wnuinon and tomcuHnt plan tor siiiall 
a^<^llllnt> Another form of nsyliiin of recent adoption in Aiuenca, and 
on the European coulment, is that of entirelj detacheil blocks, placed 
more or leas distant from the central or mam building, (.oiuprising a 
numljer of mIIiis, in which patients can be very effect iialh spgregated 
It IS tianiied tlint thi curatiie residts arc higher in thi" than in anj 
other form of asylum, Init I liopt we iiia^ lia\e a description of these 
biuldtngs from some of oni distingnislieil Tisitois"nl 1 slinll tonhni 
mtHelf to tht [inncipli s ol (.onsinii tion known mid adojilid ni this 
coiuilrj . 



Construction and Arrangement of Asylums, 147 

When tlie principle is deteruiined, the first care should l)e to 
arrange the wards in tlie l)est positions for asj)ect, light, and air, and 
all within <»asy ivach of the a<lnunistrative centre. In small asylums 
this is a companitively (»asy matter, hut in huihlings accommo<lating 
from one to two thousjuwl patients much cgnsi^leration is requireil to 
succeed in all these respects. It is also ii^portant that the wards 
should l)e arranged so that the medical officers in their rounds may not 
have to retrace their st(»ps unnecessarily. 

The position of the war<ls is a matter of equal importance the 
day-rooms should all, if possihle, have a southern aspect, certainly every 
ward should have one* or more dav-rooms to the south ; and the blocks 
should not he built to look out on to one another. In larjre asvlums 
this almost necessitates a phui on the " echelon " principle ; an<l in very 
large buihlings even this retpiires mo<lifi cation, or the length of the 
corridors would become quite impracticabh*. 

On the classiti cation of patients, and the iK)sitions of their various 
war<ls, much of the convenience of working dej)en(ls. 

h\ all asylums, unless built for special cases, there should be 
accommodation for the following : — 

1. Sick and infirm, including a small ward for newly-admitted 

patients. 

2. Acute or refractorv cases. 

3. Epileptics. 

4. Quiet and working patients. 

Some of these wards, again, admit of fui'ther sub-division, but the 
first and second should always l>e designe<l to allow of cla>ssification bv 
providing two or three day-rooms in a wanl, with one or more dor- 
mitories on the same floor, in a<ldition to a proj^er proportion of single 
rooms. 

The infirmary wards, which, including the reception ward, shouhl 
generally pro^'ide accommo<lation for one-fourth the total number of 
patients, are best place<l nearest to the administrative centre and to the 
me<lical officer's rooms, and shoidd not exceed two storevs in heisfht ; 
or, if three, the top floor shoul<l l)e <levoted to dormitories for quiet 
patients. Each ward should be self-contained on a floor, and should 
comprise one or more roomy <lormitories, one with a southern aspect 
for bedrichlen patients, and with windows on at least two sides to allow 
of cross-ventilation, as in<lee<l should be the case in all dormitories 
where practicable. The supei'ficial area and cubical contents of these 
rooms should very much exceed those occupied by healthier patients (the 
Lunacy Commissioners say one-third more) ; at least two comfortable 
day-rooms should be provided for convalescents, one especially for 
dining in, as these patients rarely go to the general hall for this purpose. 

The number of sepai*ate single i*ooms in an asylum is a point about 
which there is much diversity of opinion, and must to some extent be 
determinetl by the character of the jmtients. Generally, if the dor- 
mitories are numerous, and moderate in size, single rooms for one-fifth 
of the total number of patients will be considered s\ifficient, but 
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Ihfsp iiiiist lie jiiclii'ioiislv ilistiibiiti 
order : — 

Acute ami rt-fniciory casps - 

Epilepli'-s - 

Infirm 

Quirt unil worlniif; - 1 , , 10 „ 

Singli' iimms sliiHiiil \\n\c 'iiuilti'i's ti tli- wmiiowi, nmi, esiept m 
the iiiflrmane'i, where one oi two iiift\ coiiienunti> Iw proMded with 
open firepla<es for spetlal tnsei, no single ifyanx bIiouIiI iie warmed n 
this way. It v* essenliul, howeier, that eiery apartment shouhl Iw 
warmed and \entilnted witb proper inlet and extraction flne«, ot which 
more aiion. 

Doors wilhotif uw]>ntii>n lioles oi '-hiitlei-^ nn, in nij opmion, 
bp»l. In ■■pilejitii wfliil>< a naii'OK jxind or othtr ili-ar open nig must 
he left to allow iif un atlinihmt heaimg a jHitient wlien in a fit, Intt 
ill other eiiMs 1 thnik m-'ini lion lioltp, or shut tf'i's suggest "■'pionagp, 
anil iiif. thfTifrm 1111 l(Hiuitil(, |Miili' iilaih a** it is an tjsv nmtt^i to use 
u Kilcnt loc'lt 111 tualiil \\\ Ihi hiiinlli, «hnj tin dooi piiii lit opened as 
easily UH a sluill i,\Mlhinl listiiilnii^' lh< ]>iiliint 

Bnt to leliiiii lit tilt nitiniian lliis aiioiild havf, in uii<litiou to 
tlie singii! rooms last nnnieil, loonis Im attendaiili m ppO|>ortioii to ihp 
nuulier of patitut^ (xcludiiig night ultuidaiits, n ho should lie hoiispd 
in a liloelt In lli(.iiiw.l\es in a qniet <|naitei , also Inratonea, store 
rooms, and wHt^-r-i losct aime\e, in Lomiuiin with all the othei wnrds , and 
in aildition to thiai, liath and drtsising rooms 'Ihe other (tatienls m 
a!i}'1iiuiK of iLuv sue will iisiiallv hathu in a g<*Hural lialii Ikiiis(\ but 
luHntiui-y patieiitn ihould haVH sejwu-atii l>ath rooms in then waids 

Each WBid Blimdd also ha\P a stnllen, fittwl with a smiill iaii<fp, 
wasliing-np sink, and iiiplioanls for < rot ken and iitensdH 

The water closet anne\e in the mflrmarv, as in all oIIh r blocks, 
should lue constnii teil m a spur, sefiaratfnl from the building bi a ci oss 
ventilated passage It should include cloFietf, in the proportion of 
one to 10 or 12 patient«, with an aihlitional one for attendants, a small 
room for slop sink and l)mHheH, another for dirt> linen, a tnal place, 
and, on tim male sidi , in inals In luldition to the general anneve, large 
ilormitories in Ihe mliitiiaii wanls should haie a water-closet and 
slop Kink altathfd, but srpai-ated In a tross veutdatcd netk or 
passugp. 

Wliile on the snb]pet of closet anneMi, I will refei to one or two 
spwial details, of con«tiii(tion, as it will be impossible, in a short paiipi 
like tlii«, to speak at length on all wiih matters Ii is assnmeil that am 
ai-clutect entnihlcd with the erpction of an asvhim is well versed m 
all tlie leading (luertions of saintan science 

The walls oE all these offices should be faced mtemalh with glazed 
bricks, or lined with enamelled tiles, which, though costly in construc- 
tion, are easily washeil and kept sweet and clean, and nei'Cr inquire 
any outlay in paint. The floors should he of concrete, tiles, or some 
equally imperishalile material not affected by wet. The doors of water- 
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closets should be low and raised a foot or more from the floor, to allow 
of observation, and should open outwards. The closet apparatus should 
be of simple construction, without valve or anything to get out of order. 
I prefer a hopper basin, straight down behind, with earthenware trap 
all in one piece, rather than a " wa«h-out " basin — a good quick acting 
cistern with large service pipe, but not with automatic action. Patients 
should at all times be encouraged in habits of cleanliness and order ; 
and by automatic contrivances which relieve them of responsibility it 
seems to me you frustrates rather than encoumge a healthy condition 
of mind. The objection of an occasional unflushed basin is a trifling 
matter, and one quickly remedied by the attendant. Urinals are best 
with only a back and an open channel, without wings or splash pieces ; 
the less surface there is to wash the less chance of smell. 

Next to the infirmaries should come either the ward for acute 
cases or for epileptics. In a small asylum the latter might be on the 
ground floor, with a ward for acute cases over; but, in any case, 
epileptics should, if possible, be housed both day and night on the 
ground floor. Their wards should be bright and roomy, the day-rooms 
rectangular, without breaks or obstructions, behind which a patient 
might get lost sight of while in a fit. There is not the same advantage 
in subdividing these rooms, as these patients are generally quiet, and, 
in their healthier moments, are more rational and appreciative of 
surrounding a<lvantages than other classes of patients. The adjuncts 
to the ward should be the same as in the infirmaries, but with only one 
bath in connexion with the dormitory, for cases of emergency. The 
dormitory should be spacious, and large enough to hold fully five-sixths 
of the patients in the ward, the remainder sleeping in single rooms, 
which, unlike other wards, should open out of the dormitory ; one or 
two only opening out of day-rooms for the use of troublesome or 
invalided patients during the day. 

The ward for acute cases may be situated either on ground or first 
floor, if made sound proof, to prevent the <listurbance of patients in 
rooms above or below. This ward is best broken up by dividing the 
day rooms into several smaller rooms by partitions partially glazed, so as 
to allow of the charge attendant controlling the entire ward. The single 
rooms, accommodating one-third of the whole number of patients, 
should open out of the day-rooms. There should be one or more 
associated dormitories on the same floor for troublesome cases; the 
remaining patients sleeping on the top floor of the building. In other 
respects this ward need not differ from the infirmaries already described. 

The wards for quiet and working patients, or as they are generally 
somewhat erroneously termed, " chronic cases," may be very simple in 
design and arrangement. Were it possible to construct the entire 
asylum on this principle — as are those for imbeciles, built by the 
Metropolitan Asylums Board — that great desideratum, a cheap asylum, 
might be more readily obtained. 

These wards may consist of large day-rooms, with associated 
dormitories of proportionate size, and a small number of single rooms. 
The dormitories may all be on the top or two upper floors. 
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A >p,.<-iiilly roomy l,o*.l-r»iia.i. wliidi I l.«v.- ..rjiitK'il li. iiieiitioii 
UH atraeliiHl to ull wunln for iiutiloiir IkmjIm, liaLs mill cloaks, ^lioiilt 1 1)«> 
sitiiat^l iipar the ontiT eiitrHiiiw, with miiiip lavatory iHiKiiis for palietits 
to wiisli in when ifiniiri'; fi-oni the woi'kslioit« or off the liiiiil. 

In uililition to the forepoiiifi, it '\* often convenient to have wni-ils of 
!iiiuj)le AriMiigeuient in connexion with the workKhnjis ou thi- male Hidt^, 
nnii the iHnndrr on the woiiien'M siile. 

Before lea^inp; the whinIk, I Hhontil r<)iI, thai, whcllier hnitt on the 
hlnck or continnon«-liniMins» f y stein, they Hhnnlil always lie cBi-pfiilly 
ilertigneil with i-efpi-eiiec to the |)o^ilion of staircases, iMitli for i-on- 
vniencp of viyititig ami for Jiffordin}; tneun.i of e.seniie in ease of fire. 
No watil, (>ftrtieiilai-ly on the uji|ier floors, Hhonlil \a\\» less than two 
I'xits, at opposite ends, making it iminssiMe for any patii'nt to lie put off 
fi-om esoaim. 

Staircases hIioiiM lie of anijih- wiillli, nnil ensy ot awent, ntnl (ilivnvs 
iiE nim-comlmstilile malerinl, for whieh jinrpose ['oncrele ipi lH>tt<-i- ilmu 

It is s("ftrcel_v necessary to say that floors consfnictwl on n tire- 
proof principle offer many nihuntaKPs liotli againnl the sprenii of fire 
and the eoniluction of snniiil, nnd do not add .so \\\w\\ to the east of a 
bnilding as is generally snp|>ospd. The Lnnacy CouitniMiioners reqiiii-e 
tliiit the ceilinf! next the roof of nil i-oonis ooeniiiiHl by jitttienlK sluJl be 
of fire-proof construction, mid lliPreforc, in two-storey hnildiiigs oulv 
one inoi'e tinor remains to l)c of similar construction to make the hnilding 
enlirelv ftre-proof. 

Coal lifts ar<> sometimes intro<hicHl in asyhims, bnt, in siy opinion. 
Are hpttiT omitle*!, as liein^; dangerons, and also ax rohhing imtients of 
work which Ihey can generally well do. Sometimes I provide nn 
ontsiiie staii-ease to a coal place in the W.C. annexe, the inner and outer 
doors of whieh have different liey, tlms allowing coal to lie brought 
by lucn to the women's side without their lieing ahle to get icto the 
Wftiil. These sbiiiTasps also constitute additional wava of escajw in case 
of fire. 

The ndniinistnitive dp[>art.iucnl should l>e centrally situateil lietwe*n 
the mule and female bloeks, and aiinnged to iillnw of ensy aproaeh 
to the recreation hall, kitchen, stoi-es, and Innndrv buildings from 
Iwth sides, without the two sexes coming into contact. It should 
comprise — 

1st. A large liall for recreation pnrposps, ca{Ndilp of seating fully 
IlhH the mimlier of patients in the asylum, in which a stage sliouht W 
arranged in a recess at one end, with convenient approaches and dressing 



In small asyhuns the hall is freqnenlly placed on the ground floor, 
with the chapel over it, this l>eiug convenient for approaches, and also 
economical in construction. 

2nilly. A good kitchen, with scul]ei-i«s, lardei's, and pantnes 
sufficient for alt patients and officers in the asylinn, and near to the 



recreation hall, if this be used as a dining r 
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two large patients' dining halls are proviiled in addition to the 
general hall, when this is used exclusively for recreation j)urposes. 
Mess rooms tor attenihmts and nursi's shoidd be situated near the 
kitchen. 

« 

3r<ily. A general or stt^ward's store, which, like the other buildings, 
should bo easily accessible? from both sides, and also have a cart road 
approiich for delivery of stores. 

4thly. The laundry buildings, which, if not quite central, should be 
on the women's side, but with a direct approach from the men's wards, 
and should comprise wash-house and ironing rooms, foul wash-house, 
and, in large asylums, sejiarate wash-house for officer's linen ; also, 
drvinj; stoves in each of the wash-hous(»s. 

An admirable system of drying, which I first introduced at 
Nottingham, aiid am now using in two other asylums, is obtained by 
blowing or drawing warmed air through the horses by a fan. The 
clothes are thus dried nuich quicker, and with a fresh and sweet result. 
I find at T^ottingham that befoiv all the horses are filled, the clothes are 
dry on the first horse, and thus a constant succession of changes can be 
made, and the clothes dried as quickly as they are washed. 

5thly. The central buildings shouhl also include, near the principal 
entrance, one or two good visiting rooms ; also committee, waiting, and 
portei*s' rooms, a superintendent's office, and rooms for the assistant 
medical and other officers of the iisvlum. 

The superintendent's house, which, in many asylums, is incorporated 
with the central block, should, in my opinion, be an entirely detached 
building, or, at the most, l)e connected with the asylum by a corri<lor of 
some length. 

The responsibilities of a superintendent make it very desirable that 
he shouhl at times be able to shut his mind to his work, and this he 
could do more effectually if his house were some little distance from the 
asylum. Moreover, if a marrieil man, it is not fair to his family that 
they should be brought up in close association with the asylum and itt$ 
influences ; and I ventiu'e to think further, that a superintendent's work 
would generally be better done with his office in the asylum and his 
house some little distance away, and without any corresponding dis- 
advantages, providing that a telephonic or other means of connnunication 
be arranged between his house and the asylum, an<l that one or more 
assistant officers sleep in the main building. 

The position of the chapel is another vexed question. It should be 
designed in all respects to convey to patients the idea of church, and for 
this reason is better a detached building in the grounds. On the other 
hand, it is very undesirable in wet weather to have to take several 
hundred patients some distance to church. When possible it is best to 
erect it outside the main building, with a connecting corridor in addition 
to outside entrances, either of which may be used. 

Separate* blocks for nurses and attendants, containing sitting and 
club rooms, where they can associate when off <luty, with bedrooms 
above for those who do not sleep in the wanls, are very desirable 
adjuncts. 
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A dispensary is iilwii_y« rwjiiii'pd ; nnil woitietimes Hti operiiting room, 
with one or two slipping rooms mljoining, is ft great <«nvenipncf, initepd, 
almost II iiectiHsity iu ik Inrge asylum. 

Workshops slioiilii nho be provided on the men's side, with separate 
shops for different workers, the variety and size of thwe shops Ijeing 
governed by the numl»er and class of patients ; and, in coimtry asylums, 
farm buildings iu a convenient jmi-t of the estate. 

An isolation hospital, a short distance from the main building, 
should be conatmctwl for iufeetious casps ; this shoiilil comprise an 
associateii dormitory with one or more single rooms on each side, u 
kitchen, laurulry with disinfectiag stove, and other necessary adjimcts. 

Mortuaries for both sexes, with po»l mortem room, should \^ in a 
separate bloek, away from the main building. 

I have, I Ecar, alniuly exliausti-^i moi'e than my allotted time, and I 
daru not trespass further on your palieiiee by saying tmytliing on details 
of construction or internal fittings, though very mueli of the suoeesa and 
comfort of an asylum depends on the cousideratiou given 1« these details. 
Nor have I time to touch upon the subjects o( drainage and disposal of 
sewage, water supply and siTViee, lighting, by- giw or eleutiicity, all of 
which are matters of much interest, and with which the asylum architect 
must be well convei'sant. One further subj'eet which I must refer to, is 
that of heating and ventilalion, which is so all important a matter ia 
asylum coiistnietion that niy paper wouhl he incomplete without it. 

In my opinion any system for warming anil ventilating should 
fulfil the following conditions : — 

1st. It should offer the least risk of injury to patients by accident 
or danger to the. building by lire, 

2ud. It should be under .the perfect control of the engineer, who 
shoulil be able to raise or lower the temperature in any ward readily. 

3rd. One system should combine the double duty of warming and 
ventilation. 

4th. Ventilation should not be dependent on natural atmospheric 
action, which eaunot always be relie<l upon to create a circulation of 

5th, and lastly. It should bo reasonably economical in working. 

After long consideration, and some yeai's of experience, I have come 
to the conclusion tluit the right system is one of air warmed over hot 
water or steam pipes, aud propelled into the wards by a fan, tlirough 
underground trunks, and vertical flues in the walls communicating with 
alt the rooms, and a similar system of extraction flues, by which the 
vitiated air is expelled. 

It must lie understood that I do not advocate air wai'med by fire 
heat, a method which may seriously deteriorate its quality, a result not 
to be feaj-ed by warming over steam batteries, which plan has the further 
advantage of allowing the temperature to be quickly raised or lowered in 
any particular ^vard by a simple arrangement of pipes and valves. 

I cannot attempt to describe my system in detail, but will c 
call attention to a few important points. 
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■ The !tir which ia propelled iuto the huildlng must be drawu from 
a situation untainted liy obnoxious surroundings. 

The trunks «iid flues must Iw earefully eiiluiilnt(;d lu |>roportiou to 
Die Bize of em!li i-oom. Many fiiilui'PN in ventilatiou nro (hie to ignorsuce 
or neglect of this. 

Separftto trunks for day aud night aervico sliould be nrranged, with 
simple shuttei- valves for elosing (he one and openiug the olher ut 
morning and night. 

The exti-action flues ^houUt communieati-' wilh upcast shofta of 
some height, say in towers, to cnrry well awny thr viiinted uir. 

The fresh warmeil nir s^jonld euter the rooms iienr the top, (ind the 
vitiate! air be withdrawi ufflr thi" floor ; experience having taught us 
that this is right ; for, if the positions of inlets and outlets were reversed, 
some deleterious gases would not niHdily ascend to escape at the lop, 
while the warm air, entering at the hottom, would quickly ascend and 
pass out without mixing thoroughly with the surrounding atmosphere, as 
it must, do if driven in at the top, and he ullowed to spread over the 
whole surface of room, graduiilly fulling as more nir is forced in above 
it, and viliated ah' extracted below. 

When ventilation is require*! without heal, the fan may he used to 
drive in air at its normal temperature, the stagnant atuiospliere in the 
rooms being of necessity displaced either thi-oiigh the extraction flues or 
thr open winilows. 

One great advantage of this system is, that heat can only be 
ohitiinod iu conjunction with ventilation, which is not always the cose 
with steam or hot water pipen in the wards, whei-u a close stuffy heat is 
generally the result. 

I camiot better illustrat* the reaidts of this system than by quoting 
from II reeent report of the Superintendent of the JfottingbBm Borough 
Asylum, where I have lately introduced it in tlie new male annexe. 

" So efficiently has the heating been done that a lemperatiu-e of 
" 60 degrees has been easily maintained throughout the warda without 
■' the aiti of any fires, and this when the thermometer outside registered 
" 10° of fi-ost. The dormitories and single rooms are just as easily 
" warmed at night, 

'* Those who are acquainted with the working of an asylum will 
" readily imagine the immense comfort o£ being able to do without flres 
" in the wards. There is no crowding round the fireplaces, and no 
" quarrelling for the best seats, but the patients sit scattered about nt the 
" windows and at the tables, just as in summer. It was expected that 
" there would bo some grumbUng at first at the absence of fires, but, 
" strange to say, I don't think I hearil a single complaint. Another 
" great advantage this system of heating has over most others is, the 
" entire aljsonce from the rooms of all pipes and other heating surfaces, 

" The ventilation is also equally successful. It is very observable 
" in the doiinitories and single rooms ; the air in these appears to be 
■' almost as pure in the morning when ihe patients get up as in the 
■■ evening when they go tn bed." 
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Ill cuuLliir-iou, 1 tiiiist I'xpif^s luv R'grft al llii^ limo I liBve been 
I'.iiniifllL'il to liiko in onler lo ■k'strilK', biit brii'lly, the nrrongiiineut of 
sn Hsyltini. 'rhoro «re verv mniiv interesting poiuts of detiiil Riid ron- 
ntnic'tiou I wliould like to have irfi'rreil to hml it lieen possible. I hope, 
however, my (thoiltoiuiugs will lie ri'ini'dii"! by otliera present in i.he 
iliseiiiisioti whieli is to follow. 



DiaottasiON. 

Dr. SaimdaTa (Jd!ti<:lieal SoperinteiideuC uC the SaaBex Ouuntt' 
Aflj-loin, Huywaril'M Haath,; »mA that m the un-angements of asylmny 
there wus nothing more important thiiii the water- an pply. If tlio Bite wbh 
not good tlie water wonld often gul polluted, The selection cif a situ wiih, 
therefore, Also a mo^t important tnatti<r. 

Kr. Banister FleteliaT (PrufetiHoi' of Archiiectave nud Building 
Oonatriiction, Eing'a College,) pointed out what aeemed a little like a 
contradict 1)17 statement in Dr. Gi-reene'a pu,per. lu ouo psrt of it, 
doub!e-aaah windows were condemned, while a little fnrthei- on an opinion 
was rocordod in favonr of (he donble-hung saab principle. He wishyd to 
aak Dr. Greene whether the 12-in. pipe for air referred tu in the paper 
iraB to he connected with the base of the chimney. 

Mr, Bogexs Fisld, M.I.CE., said that mere deeign in the 
(irraiigemeiita oi' an nsyluin waa in the province of the urchiteet rather 
than in that of the engineer ; but the water- eloBets find the Eianitary 
arrangements generally weie matters for the engineer. The first (jueBtion 
waa, how were they going to treat the iumatea of an asylum P Should 
they be treated as responsible peraona, or ivei'a they to be treated qb not 
rational beiugM 'i Were they to use a pnll in the water- cloaets, or an 
ftUtoiaatii; apparatus acted upon by the door or the seatP Were they lo 
mistrust the patients, or were they lo employ apparHtns to he ii'orked by 
the patients themaelrea P He agreed with Dr. tiaunders in tliinking that 
to treat the iiii^auc (w irrational beings wiia not the right way. Two types 
of apparatus had been tried. Where the ordinary pnll whs employed, it 
had at first to be worked by the attendants, but after a time the patients 
learnt to work it perfectly. Everything he had seen in the laat 10 yeara 
uonfirmed him in the opinion ho had long ago formed, that patients in 
asylums might be trusted to use the orilinaiy apparatqa. If the flush waa 
automatic, working through the movement of tlio door or the seat, the 
apparatus was always getting out of order. He bad been uppotuted 
to report upon the aauitaiy jHTftugements at a well-kuonm asylum. In 
the examination he bad made he found that three- fourths of the automatic 
fliiBhiiig apparatus were not acting, 

Mr, W, M. Mackisou (City Engineer, Dundee,) preferred that the 
ivindowfi in asylums ahonld hare, not a Bouthevn, but a western exposure. 
As the pL'e^ailing winds were those blowing between east and west, the 
western aspect was the moat salutary. He agreed with the author of the 
paper with regard to tlie tiling of n'alls. With reapent to the ventilation 
of buildings, he had no faith in apparatus for eitti'acting air, becanse they 
caused a drnueht.oiid a ilraught was always bad. In a hoiipital with whiti 
he was connected they took pure air fi-om a high tower and admitted it 
into the wards through an inlet plaeed about C ft. aljove the patient's bed, 
and also by an inlet placed below tlio level of the lied. Fires iverc of no 
cept tri.ifivp n cheerful awpect to tlie ward'^. 
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Bir Bobart Sawlmsou tiaid that with rugmd to tliu po.sitiou and 
arrangoineuts for water-clcweta in aaylnms, tbcre was tLeoeasarily a givut 
difference in difTerent asylams. In sotaa the patients could he tmatsd, 
bat in nthers not. Some pnliitnts would gut thoir hands down into the 
pau i( they could, Snch patients ahould bo spoaially provided fiir. Wit^ii 
rtgard to eArtb-clos<!ts, nhioh the G-overnmeiit wanted to ace iutrodnced, 
generally thore wiia again trouhlu with tha u1aaa of what woro c£^lod " tUe 
dirty " patientt^, who Biauared everything within their reach. They had 
tried railing ronnd the seat, with a lO-ft. fall below, so- that such patients 
could mit got at the excreta, but they fuiind that more water wfta wasted 
in oleauBiiig iLiid keeping cletiti the ap))aratiia than flushing apparatus 
would have required. Many years ago at WaVeiiold Claol, whoi^e the 
prisoners were treated on tlio soparatu and silent s^-atoni, there wna a 
great outbreak of typhoid fcvoi'. The result of an oxamination by meilical 
expertit was uii utter candomnaitiou of tho whole bnildmg, root and bmnoh. 
After a brief exam inaticu, he found on each side of one end of a diriding 
wall n pitn-etoBQt, each closet being eonnected with the eewor by u 4-in. 
pipe, running straight down the wall intu the sewer, which was never 
cleansed nor flushed. The crintinals found out that by loAfering the trap 
or pan and holding their heada down over the container they could oon- 
verae through the closets with the priaonere ou the other side, but while 
doing ao they were breathing the sewer'-gaa, and hence the outbreak of 
typhoid fever. Ho eitimined. the drains, and diroeted a 4-iu. pipe to be 
contiiiued up to the eaves to carry up the foul air. He found that the 
draina could be kept clean by flushing. The governor nf the gaol iiivented 
a piiu which, by mcaua ef tt 4-in- lip, rendered it impoa.sible for a prisoner 
to get hia hand dewn oi' to remove the trap. These alterationa, though 
aipiple and inex^iensiye. wore effrctife, ihe infection disappeared, and th«i 
authoritiea wore spared the great expenae of a new prison. The Rushing 
tank wa^, he felt bound to aay, one of the greatest inveiitious of modern 
sanitary Bciecca, and it owed its progress ujore to Hr. Rogers Field than 
to any other sanitarian. The fame of the invoiition wonld long outlive 
the inventor. The benefit of a circnlatiou of air could not be over- 
eatimated. At night bis window was open (with Venetian blind down), 
and he thanked God that no window he ever knew ef was ait'-tight. 
Windows with 6-in. beads at the bottom, so as to allow of being opened 
at the meeting-rail, were no danger even in winter. The air in rooms 
provided with them was always aweet. 

Mr. H. H. Stat]ia.m. said he was glad to hoar the remai'k with 
regard to the admission of air at the lower part of the room, and he rose 
to support it. In admitting air at the top they were apposing natural 
action, but in admitting it at the bottom natural action was helped. 
Fouled air always had a teudentij to find its way to the top, and to bring 
the fresh air from the top was to bring it through the atratcm of fouled 
air, some of which it would drag down with it, 

Mr. Blair (Borough Surveyor of Bootle) said there were two 
well-known plans of ventilation, the first being that by which the air waa 
extracted from the top ; and the second that' by which it was extracted 
from below. He had experience of two police-courts in which these plana 
bod been respectively carried ont. In the first ca^e, where the air was 
extracted from the top, the result waa good when the court was empty ; 
in 12 minntea the ibir waa entirely changed. But when the conrt was 
crowded the case was altei-ed. The air very soon began to smell, even 
near the bench. In the other court, which Was supplied with Tobin'a 
fubes placed at the top^ there was never a smell. The exti-r.ction of foul 
air from the floor waa, in his opinion, the best jdan. 

I p. 19BI, ' SI 
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Hr. Mackison iDandoe) added ihab lie hail Iwl'ii led lu adopt a. 
mixed system, combining the two pi'inoipleti. If lie pot in pure air, he 
was Biire of obtaining H.Q atlvantage, but if he eixtrncted air, ho might take 
out pure air with the im[iiiro. 

Sr. Gree&ff, in reply, saiil he agreed with Dr, launders as \a tbe 
imyortftnoe of a eito ivhieh would atlbrd the chauce of a good water supply. 
Tn answer to ProfeHSor Banister Fletcher, he said donble-anah windows 
weris objectionable when blocka had to be need, but when the window 
itself was donble there was uo neeeasity to ui<c bloeha. The air-pipe 
referred to opened into the chimney at the base. 

Kr. G. T. Kine, in replying, Raid two poiiita which had been. 
referred to onght to have a word in reply. Wben Mr. Mn^kisou advocated 
wards with a western aspect rather than those facing the eoath, he 
probably had in mind a fever hospital. In building a hospital where the 
patients were always in bed, wind was a mere necessary eiemeut than sun, 
bat in lunatic asylums, sunshine was a necessity if a cure was to be 
effected. The patients would be up and about, and opportunities should 
be givan for exercise at all hours of the day in the open air. in large 
buildings, such as the Claybary Asylum, they should bo glad to get any 
ontfide aspect, east, south, or west, but if the principal front was to the 
south, thoy must havo east or west as well. The other point had reference 
to the ve<ied question of how air ought to be admitted into a room. All 
depended upon the system adopted. If they tru.ited to uature, the proper 
point to extract from was the top of the room. He bad studied the qaestiou 
for many year^j, and had made c-xtensire experiments. When tho question 
of inlst Bnd outlet Hues was first before him, he was as scoptical as s. good 
many of those present. While building large board schools for 1,100 or 
1,200 children, he had determined to try extraction from the top lu one 
case, and extraction from the bottom in the other. He did not employ the 
Blockman fan, hut something adapted to effect the same purpose. It was 
obvious that if mechBuical power was employed to force air into a room, 
if the room wore warmer than the surrounding atmosphere, the warm air 
would rise to tha top of tbe room, and half of it might escape without 
mixing with tho suirounding air, just as wator might he forced through 
a lake, louviug tbe groat mass of the water in tho lake stagnant. 

Sir Arfchnr Blomfleld referrud to a matter which had come before 
another Section, and which required to be dealt with at once. On the 
previous day ii resolution had been proposed in the Section of State 
Hygiene which, in hia opinion, more properly belonged to the Arebitoctural 
Section. It was a question with regard to the education of ai-chitects. 
Tliat section had passed a resolntion in I'avour of the statutory examination 
ond registration of architects. It appeared to him that suoh a resolution 
sbonld have beeu at once ('cferred to that Section. 

Dr. Sykfls then proposed the following Reeoliition, which was 
seconded by Mr. Ernest Turner, F.R.I. B.A., and supported by Mr, Rogera 
Field, O.B.:— 

•' 'l.'ht; iiii'iiiliers of thi? Aifliitfctiiral Si-clion tlcsire to con!»iiIer 
the i-ewlution adoptM by the Section of StAte Hygiene approving 
of tbe statutory examination and registration of architects, liefore 
the delinite adoption of the re.solution by the Congress. The.y 
are of opinion that thid qiie^liou should Iiave been referred to 
Section VI., ' Architect II re in Kelation to Hygiene.' " 

'Ihe reeolntiou was put, and carried unanimously. 
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